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Now Available... 


ADVANCED DYNAMICS FOR ENGINEERS 


By GERALD M. SMITH and GLENN L. DOWNEY, 
both of The University of Nebraska. : 


This presentation of advanced engineering dynamics is intended for those 
who have completed an introductory dynamics course. The principles of dy- 
namics are combined with other subject matter encountered in the engineer- 
ing curriculum. In this way the student’s viewpoint is broadened so that he 
begins to grasp the concept of engineering analysis. Because of the increas- 
ing use of computers in engineering dynamics, Chapter 8 is concerned with 
the use of the analog computer in solving advanced dynamics problems. 
Each chapter contains numerous problems. Solution manual available. 360 
pages. $9.50. 1960. 


STATICS 


By DAVID I. COOK and DONALD N. PIERCE, 
both of The University of Nebraska. 


The authors’ treatment of statics is based upon the concept that the funda- 
mental principles can best be learned by first studying a principle from a 
theoretical viewpoint and then applying it to a practical problem. Deriva- 
tions, numerous problems, and historical data are found throughout. The 
authors’ DYNAMICS and a combined volume covering both statics and dy- 
namics entitled ENGINEERING MECHANICS, will be published in the 
spring of 1961. 227 pages. $4.75. 1960. 


WATER SUPPLY AND SEWERAGE 


By W. A. HARDENBERGH and E. B. RODIE, 
of Public Works Magazine. 


The fundamentals of water supply and sewage treatment presented in a well- 
balanced logical explanation of theory and practice. Applicable to both de- 
sign and operation of water and sewage processes, the joint discussion of 
water and wastes avoids duplication and simplifies the task of stressing the 
principles of sanitary engineering. Approx. 512 pages. $8.50. 1960. 


SCRANTON 15, PENNSYLVANIA 
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no good 
and ‘original 
observation” 
— Charles Darwin, naturalist 


Man’s search for scientific knowledge and understanding has its 
taproots in the above thought. expressed by Darwin in a letter 
to his distinguished contemporary, Alfred Russel Wallace, in 1857. 


Speculation — intuitive contemplation guided by past discov- 

_ eries—led Darwin to his famous observations set forth in Origin 
of Species. Similarly, it led Alexander Graham Bell to the inven- 
tion of the telephone—and has since led to dozens of major ad- 
vances in the field of electrical communications. : 


At Bell Telephone Laboratories, the puzzling flow of current 
in semiconductors provoked speculation which yielded the tran- 
sistor—and a Nobel Prize. Speculation about the behavior of the 
_ electron led to experimental proof of its wave nature—and another 
_ Nobel Prize. “Brains” capable of guiding missiles and space 
probes came first from speculations at Bell Laboratories. 


Today, Bell Laboratories scientists and engineers are more 
keenly aware than ever of the importance of speculative thinking, 
The far-reaching scientific and technological developments of to- 
morrow are already the subject of advanced research. Among them 
are radically new materials and devices—basically new switching 
systems, transmission via satellites, and waveguide networks able 
to carry hundreds of thousands of voices simultaneously. 


Through informed speculation about Nature’s laws, Bell Lab- 
oratories will continue to search for the “good and original obser- 
vations” so vital to the ever-improving Bell Telephone System. 


BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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NEW REINHOLD BOOKS 


THERMOELECTRIC MATERIALS AND DEVICES 
Edited by Invinc B. Caporr, and Epwarp Miter, both of the Department 
of Metallurgical Engineering, College of Engineering, New York University 
Materials Technology Series. 1960, 335 pages, $9.75 


FUEL CELLS 
Edited by Grorce J. Younc, Associate Professor of Physical Chemistry, 


Alfred University 
1960, 144 pages, $5.75 


FUNDAMENTALS OF ROCKET PROPULSION 
By RaymMonp E. Wiccn, Jr., and Rosert F. Strauss, Thiokol Chemical 
Corporation, Reaction Motors Division 
Reinhold Space Technology Series. 1960, 145 pages, College Edition: $4.60 


THE DYMAXION WORLD OF BUCKMINSTER FULLER 


By Rosert MARKs 
1960, 282 pages, Over 350 Photographs and drawings, College Edition: $9.00 


DICTIONARY OF AUTOMATIC CONTROL 
By Rosert J. Brwsero, Chief Engineer, Applied Science, Bulova Research 
and Development t Laboratories, Inc. 
Automatic Control Library. 1960, 296 pages, $6.00 


ORGANIZING THE TECHNICAL CONFERENCE 
By Hersert S. KinDLER, Director of Technical and Educational Services, 
Instrument Society of America 
1960, 160 pages, $6.00 
MATERIALS SELECTION FOR™PROCESS PLANTS 
By RusseLt E. GackeNBACH, Materials Engineer, Engineering and Construc- 
tion Division, American Cyanamid Company 
1960, 319 pages, $8.50 


GLASS: Its Industrial Applications 
By Cares J. Puituips, School of Ceramics, Rutgers, The State University 
1960, 240 pages, $6.95 


CERMETS 
Edited by J. R. TinKLEPAuGH, Assistant to the Director of Research and 
Assistant Professor of Research, and W. B. CRANDALL, Assistant Professor 
of Research; both of the College of Ceramics at Alfred "University 
1960, 320 pages, $10.00 


POLYSTYRENE 
By C. Teaco, Manager, Impact Polystyrene Group, Research 
Department, and Grorce C. Kressuinc, Technical Director, Polystyrene 
Development, Plastics Division, both of Koppers Company, Inc. 
Reinhold Plastics Applications Series. 1960, 224 pages, $5.00 


RUNNERLESS MOLDING 


By Ernest P. Mos to, President, Moslo Machinery Company 
Reinhold Plastics Applications Series. 1960, 144 pages, $4.95 


Send today for on-approval copies 


REINHOLD PUBLISHING CORPORATION 
Dept. M-667, 430 Park Avenue, New York 22, N. Y. 
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Why college 
men choose 
careers with 

Du Pont 


Every year, several hundred new college graduates choose Du Pont. 
Many Masters and Ph.D.’s do, too. 


_ From time to time we learn from recent graduates what led to 
their decision to join this company. Principal factors are: 


OPPORTUNITY AND RECOGNITION 
They were aware that college-trained beginners 
go right to work with men who have achieved. 


For example, new engineers work with pros, some of whom have de- 
signed new plants, or devised new manufacturing methods, or distinguished 
themselves in some other way. They knew that Du Pont rewards indi- 
vidual achievement. And they were eager to start achieving. 


RESEARCH CREATES NEW PRODUCTS; 

NEW PRODUCTS CREATE NEW JOBS 
Men like working for a company that believes in research, 
enough to invest in it... $90 million a year! 


New products come frequently from Du Pont laboratories. Here are 
a few, since World War II: “Orlon”* acrylic fiber, “Dacron”* polyester 
fiber, “Lucite”* acrylic lacquer and “Delrin” * acetal resin. These create 
thousands of new jobs ...in all DuPont departments. 


DU PONT BACKS EMPLOYEES WITH HUGE INVESTMENT 
New graduates feel that every facility is provided for doing the job well. 
Last year, Du Pont’s operating investment per employee was $32,500. 
Much of this was expended to provide the best of equipment to work 
with in lab, plant and office. 


DU PONT PROVIDES STEADY EMPLOYMENT 
Career seekers appreciate the importance of security. 
Today, the average annual turnover rate at Du Pont is less than one- 
third that of industry nationally. 
These, and many other reasons, draw new talent to Du Pont each year. 
New graduates, M.S.’s and Ph.D.’s interested in learning more about 
job opportunities at Du Pont are urged to see their Placement Counselor, 
or to write direct to E. I. du Pont de Nemours & Co. (Inc.). They should 
tell us their major so we can send literature ‘that is most appropriate. 


REG. pat. DU PONT 
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. a hand in things to come 


Relax 


Some liquids are mixed together. In 

minutes they react, and the mixture foams and 
rises to become one of today’s finest cushioning 
materials—light, tough polyether foam. 
' People everywhere are enjoying this 
new foam. It can be tailor-made for any use... 
soft, for the cushioning of your chair or auto- 
mobile . . . firm, to give restful support in a 
mattress . . . or even firmer for the padding on 
your automobile dashboard. In thin sections, 
it’s being used as an interlining for winter clothing. 
This foam in rigid panels makes a highly effective 
insulation for walls and refrigerators. 

Many of the chemicals needed to pro- 
duce these foams . . . polyethers to form the 
structure, fluorocarbons to expand the foam, 
silicone oils to determine the cell size, and 
catalysts to trigger the reaction . . . are created 
by the people of Union Carbide. Their continuing 
research promises to bring many more wonderful 
things into your life. 


let science make you comfortable 


Learn about Union 
Carbide’s activities in 
alloys, carbons, chem- 
icals, gases, plastics, 
and nuclear energy. 
Write for ‘Research at 
UnionCarbide’’ Book- 
let JE, Union Carbide 
Corporation, 270 Park 
Avenue, New York 
17, N. Y. In Canada, 
UnionCarbideCanada 
Limited, Toronto. 


UNION 
CARBIDE 


...a hand in 
things to come 
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CONSTRUCTION CONTRACTING 


By Ricuarp H. Cioucn, University of New Mexico. Here is the first comprehensive 
book designed to cover the total situation which confronts construction contractors. 
The author presents an meget treatment of the construction-management field, 


and a considerable amount of descriptive material pertaining to the basic workings of 
a contracting business has been included. 1960. Approx. 376 pages. Prob. $8.00. 


CLASSICAL MECHANICS 

Second Edition 

By H. C. Corsen, Ramo-Wooldridge Research Laboratory, Thompson Ramo-W ooldrid, 
Inc., and Pui.ip Stew e, University of Pittsburgh. This book offers a complete, self. 
contained account of classical mechanics, from the statement of Newton’s laws to the 
transformation theory of dynamics. Most of the book has been completely rewritten, 
and material suited exclusively to the theoretical physicist has been condensed in 
appendices. 1960. Approx. 408 pages. Prob. $10.00. 


ELECTRONIC EQUIPMENT RELIABILITY 


By Georrrey W. A. DumMMER and Norman B. GrirFin, both of Royal Radar Establish- 
ment, England. The authors summarize the present state of knowledge with regard 
to reliable design of electronic equipment. This book, a handbook rather than a 
theoretical treatise, shows the reader how to ascertain the probable failure rates of 

ag Ao and how to assess and predict the reliability of a complete system. 1960. 
n Press. 


ALTERNATING—CURRENT CIRCUITS 
Fourth Edition 


By Russert M. Kercuner, Kansas State University, and Grorce F. Corcoran, 
University of Maryland. Now thoroughly modernized for today’s engineer, this text 
presents a logical, carefully graded presentation of the subject. This book has proved 
its value time and again, not only as a text for the engineering student but also as a 
review and reference work for the professional. 1960. Approx. 624 pages. $8.75. 


INTRODUCTION TO MODERN NETWORK SYNTHESIS 


By M. E. Van VALKENBURG, University of Illinois. Written to acquaint students with 
basic methods of modern network synthesis, so that they may design networks for 
various applications, including communications and automatic control systems. 1960. 
498 pages. $9.75. 


THE DYNAMIC BEHAVIOR OF THERMOELECTRIC DEVICES* 
By Pau. E. Gray, Massachusetts Institute of Technology. 1960. 136 pages. _ $3.50. 


FOUNDATIONS FOR A CONTROL THEORY OF MULTIVARI- 
ABLE SYSTEMS* - 


By Minajto D. Mesarovic, Institute “Nicola Tesla,” Belgrade. 1960. Approx. 128 
pages. Prob. $3.50. 


FREQUENCY-—POWER FORMULAS* 

By Pau PENFIELD, Jr., Massachusetts Institute of Technology. 1960. Approx. 256 
pages. Prob. $4.50 

* A Technology Press Research Monograph, M.I.T. 


Send for examination copies now. 


JOHN WILEY & SONS, Inc. 
440 Park Avenue South New York 16, N. Y. 
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One of a series 


New Light on a Compound Semicondual 


Pictured is a new and unusual transistor . . . made from 
cadmium sulfide, a compound semiconductor. 

Its electronic properties are greatly affected by light. It is 
a field-effect transistor having input impedances up to 1 
megohms (versus 1,000 ohms for junction transistors). 
Still in the early experimental stage, it has a unique 
combination of properties that enable it to perform some 
novel circuit functions not possible with other transistors, 


Behind this development lies the steady accumulation of 
(1) know-how in crystal growing, doping, and contact 
preparation and (2) information about CdS’s intriguing 
solid state properties (red or green luminescence, high 
photoconductivity, short relaxation times, etc.). 


This three-terminal device is also providing a better 
understanding of semiconductors. For instance: GM 
Research scientists have uncovered the important role of 
photo-generated holes in modulating the conductance of 
this intrinsic semiconductor and have determined the hole 
drift mobility through a new theoretical analysis. 


These semiconductor investigations illustrate the dual 
aim of GM Research: contributions to the science, 
advances in the technology of important new subject areas, 


General Motors Research Laboratori 


Warren, Michigan 
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your 
Hydraulics 
Laboratory 


6 Horsepower 
instructional Francis 
urb 


We manufacture a range of instructional water 
turbines — Kaplan, Francis and Pelton Wheels — 
designed specifically for use in university laboratories. 


For full information, write for Bulletin M6 to:— 
Misco, Incorporated, - 


C. A. Auffmordt & Co., OR 1123 West Hanford Street, 
225 Fourth Avenue, Seattle, 4, Washington. 
New York, 3, N.Y. or direct to:— 


GILBERT GILKES & GORDON LTD 
WATER TURBINE & PUMP MANUFACTURERS 


KENDAL Telephone: Kendal 28 ENGLAND 
London Office: CRAVEN HOUSE, KINGSWAY, LONDON W.C.2 Telephone: HOLBORN 3231 
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CURRENT AND IN-PRES§(cG] 


FIELD THEORY OF GUIDED WAVES 
By ROBERT E. COLLIN, Case Institute of Technology. Ready in October. 


A text for a second-semester graduate school course in the theory of guided electro- 
© magnetic waves. The basic principles underlying the theory, wave guiding structures, 
f and associated devices are discussed. Then, the more important analytical techniques 
available for the solution of waveguide field problems are sronented and illustrated 
in the solution of practical problems. 
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ELECTRONICS IN ENGINEERING, Second Edition 
: By W. RYLAND HILL, University of Washington. 352 pages, $8.00. 


This revised and updated second edition is designed for non-E. E. majors and intended 
as a sequential extension of the Loew-Bergseth text. The elements of vacuum and 
solid state electronic devices, examples of their use in electronic circuits and an analysis 
of these circuits are included. The text presumes a knowledge of basic circuit theory. 


TRAVELING WAVE ENGINEERING \ 
By RICHARD K. MOORE, University of New Mexico. 362 pages, $11.00. 


An advanced undergraduate or early graduate school text treating wave phenomena of 
various kinds in a unified manner. The basic physical and mathematical concepts 
are generalized to lessen the possibilities of subject isolation. 


py 


LINEAR SYSTEMS ANALYSIS 
By PAUL E. PFEIFFER, Rice Institute. Ready in January, 1961. 


A senior-graduate text concentrating on transform methods and their use in the analysis 
of electronic circuits. Provides a theoretical core of fundamentals requisite to under- 
standing the behavior of a wide class of physical systems including passive linear 
circuits, linear electronic circuits, linear serv , and mechanical vibrating 
systems. 


WAVE GENERATION AND SHAPING 


z By LEONARD STRAUSS, Polytechnic Institute of Brooklyn. McGraw-Hill 
: Electrical and Electronic Engineering Series. Brooklyn Polytechnic Institute 
Series. 544 pages, $12.50. 7 


The text is designed to present a unified approach to the analysis of those circuits 
which generate signals of various geometries. By using a piecewise linear model 


po =.) >» 


to represent the active circuit element, it becomes possible to apply the techniques T 
of break point analysis and time sequential solutions to the analysis of many grossly re 
nonlinear circuits. A developmental approach is followed throughout. fi 
FUNDAMENTALS OF SIGNAL THEORY N 


By JOHN L. STEWART, University of Arizona. $9.00. 


A text and reference book on the mathematics of circuit theory. Its purpose is to 

bring into common focus the several mathematical techniques of importance in under- T 
standing excitation and response of linear systems. Strong dependence on underlying pt 
physical principles is utilized without introduction of specialized jargon. Contains 1 
numerous problems. 


Send for Cop} Approv 


McGRAW-HIM00K 


330 West 42nd St@y York 
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REMcGRAW-HILL BOOKS 


INTRODUCTORY ELECTRONIC CIRCUITS - 


By JOHN B. WALSH, Columbia University, and KENNETH S. MILLER, New 
York University. 353 pages, $8.50. 


Constructed for the introductory courses in circuit theory, this text opens with a dis- 
cussion of DC circuits and proceeds to a sustained analysis of sinusoidal excitations. a 
The treatment is basically conventional, put appropriate modern material is inter- 
polated to improve the presentation. 


REACTOR ANALYSIS 


By ROBERT V. MEGHREBLIAN, California Institute of Technology; and DAVID 
K. HOLMES, Oak Ridge National Laboratory. McGraw-Hill Series in Nuclear 
Engineering. 832 pages, $19.50. 


This book provides a complete and consistent development of the mathematical 
: models which have proven to be useful in describing the nuclear behavior of neutron 
chain reactors. In developing the mathematical basis for each of the principal topics, 
a special effort has been made to provide several analytical methods for treating the 
relevant physical phenomena, and comparisons have been drawn between them when 
instructive. 


? DIGITAL COMPUTERS AND CONTROL ENGINEERING 
By ROBERT S. LEDLEY, The George Washington University. 864 pages, $14.50. 


A comprehensive introductory textbook for senior undergraduate or first year graduate 
students. The text treats an introduction to programing in various formats, an expla- 
nation of numerical analysis and data handling techniques as the basis for various 
systems design, the mathematics of computer circuit logic, the design of all the opera- 
tional sections of digital computers, and the techniques of electronic design. 


ANALOG AND DIGITAL COMPUTER TECHNOLOGY 
By NORMAL R. SCOTT, University of Michigan. 544 pages, $12.75. 


A senior-graduate level jntroductory text integrating Analog and Digital Computers. 
The coverage is of both the use and design of each type of electronic computer and 
includes logical structure of computers; methods of problem preparation and scope ae 
of problems; study of computer components, such as integrating amplifiers, magnetic - 
and electrostatic storage elements, input and output devices. ey 


TABLES OF HIGHER FUNCTIONS 


5 By E. JAHNKE, F. EMDE; and FRIEDRICH LOSCH, Stuttgart Technical 
1 University. 336 pages, $14.00. 

Ss The current author has thoroughly revised this classic. This new sixth edition, while 
y retaining the excellent qualities of the original work, possesses additional material 


and new classes of higher functions . . . improvements which enhance its value and 
facilitate its usage. 


MECHANISM, New Fifth Edition 
By VIRGIL M. FAIRES, U.'S. gy gear School; and ROBERT M. 


0 KEOWN, University of Wisconsin. 

ike This revision of an established basic text is necessarily a significant departure from 
zg prior editions because of the developments of the 20 years since publication of the 
is last edition. Completely re-worked and updated. Most of the problems are new. 


Treatment in some areas has been expanded. 


for Cop Approval 


COMPANY, Ine. 
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know about 
tomorrow: 


10,000 traffic signals controlled by a computer. 
Imagine a computer that could solve the downtown 
traffic problem. This is the long-range potential of a 
new kind of computer invented by Westinghouse, one | 
that “learns” by experience, and adapts instantly to 
changing problems. One pilot model has been running 
a refinery process. Tomorrow this new-concept com- 
puter will improve the making of cement, paper, and 
almost anything else made by a continuous process. 
_ Compared to standard computers, it will be smaller, 
simpler, cheaper, more reliable. 

Interest in tomorrow is one reason Westinghouse is 
the best place for talented engineers. Want more infor- 
mation for your students? Write L. H. Noggle, Westing- 
house Educational Department, Pittsburgh 21, Pa. 

You can be sure if it’s 


Westinghouse 
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Outstanding RONALD Books .. . 


INTRODUCTION TO 
STRUCTURAL MECHANICS 


PAUL ANDERSEN, University of Minnesota; and 
GENE M. NORDBY, University of Arizona 


Just Published! This modern textbook provides a sound, scientific 
basis for solution of the problems encountered in engineering practice. 
Among the techniques of analysis thoroughly discussed are influence 
lines, graphic statics (extended to more complicated problems), and 
approximate methods for analyzing statically indeterminate struc- 
tures. Unusually complete coverage of space truss structures, three- 
hinged arches, and the effects of moving loads is provided. Instructor’s 
Manual available. 1960. 400 pp., 420 ills. $9.50 


SUBSTRUCTURE ANALYSIS 
AND DESIGN 


PAUL ANDERSEN, University of Minnesota 


Emphasizing the viewpoint of the designing engineer, this book 
1 covers design methods and develops theory largely by application to 
practical design problems. Full treatment of flexible bulkheads, evalua- 
tion of lateral earth pressures, soil bearing powers, etc. “. . . (deals) 
with analysis and design in such a manner as to prove most useful in the 
) field of structural engineering.”-—ArcutrEct AND ENGINEER. 2nd Ed., 
1956. 336 pp.; 299 iils., tables. $7.50 


STATICALLY INDETERMINATE 
STRUCTURES 


PAUL ANDERSEN, University of Minnesota 


: This comprehensive book directly associates structural analysis 
with structural design. It includes numerical applications of actual 
‘ design problems as an integral part of the explanations. Throughout, 
emphasis is placed on deflections and their importance in understand- 
ing the behavior of a structure under heavy loads.” A valuable contri- 
bution to the field of statically indeterminate structures.’—Tue EnGt- 
NEERING JouRNAL. 1953. 318 pp.; 370 ills.; tables. $7.50 


LINEAR STRUCTURAL ANALYSIS 


P. B. MORICE, University of Southampton 


A practical introduction to the application of the influence coeffi- 
cient method to statically indeterminate structures. The first book of 
its kind in English, it closely relates the treatment of matrices with 
the material on skeletal frame structures, emphasizing the practical 
operations in which matrices can be used as a tool. A wealth of ex- 
amples illustrates the methods presented. 1959. 170 pp.; 95 ills., tables. 

$6.00 
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PHILOSOPHICAL LIBRARY 
announces 


two essential reference books 
for the practicing engineer — 


Engineering 
Mathematics 


By J. Blakey, Ph.D. and M. Hutton, Ph.D. 


A thoroughly revised edition of Dr. Blakey’s widely-known University 
Mathematics now covers the entire area of pure mathematics required for 
an engineering degree. The extensive introduction to essential formulae 
simplifies the execution of many problems. Exceptional diagrams, nu- 
merous examples of problems both solved and unsolved, and a clear 
writing style combine to make this a superlative text for students, as well 
as a fundamental guide for teachers and engineers. 148 line drawings. 
612 pages $10.00 


Dictionary 
of Mechanieal 
Engineering 


Director of Mechanical Engineering, Manhattan College 


A significant achievement of great value for every teacher and student 
of science and engineering. Up-to-the-minute, easy to refer to, and accu- 
rate, this glossary presents prime definitions in the fields of architecture, 
automatic controls, engineering mechanics, fuels and combustion, power 
plants—and related definitions in basic electricity, heat treatment of 
metals, mathematics and welding. A table of conversion factors is 
conveniently included. $6.00 


You can expedite shipment by enclosing remittance 


Philosophical Library 
15 East 40 Street New York 16, New York 
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Engineered For American Practice 


: the brilliant, new, MODEL KE-2 = 
Ideal for triangulation and tray. 
erse up to and including second 
order. Excellent for making astro. | Octo 
nomical observations and for pre- 
cise surveys of all types. Reading 
by | KX: ‘> direct to one second, with estima- | Do Yo 
tion to 0.1 second. | 
Here, at last, is a theodolite spe. | Enic \ 
cifically designed to conform to 
American and Canadian surveying Specia 
practice —the brilliant, new KE-2. 
Prompted by an extensive survey WANT! 
to determine what the engincer 
and surveyor needed in a theo- | QUALI 
dolite, this directional theodolite 
incorporates seven major refine- 
ments — a combination exclusive WHAT 
with K&E: 
Automatic indexing of vertical | CITAT! 
circle . . . Pendulum system elimi- THE L 
nates need for vertical control level, 
assures accurate vertical angles. * THE G 
Choice of erected or inverted 
image . . . with either, telescope THE V 
plunges through both objective and Tue C 
eyepiece ends. * Leveling head HE 
joint system . . . ball and socket | OyiEn 
linkage prevents shift between 
plates, gives instrument a perma- THE T 
nently rigid leveling base. * All 
control knobs located on one Other 
side . . . for rapid, one-hand oper- 
ation. * Simultaneous viewing of 
both circles . . . provides faster, 
Ma easier reading, eliminates the need LIBERA 
mato switch-over from one circle to the 
other. * Optical plummet built SIMUL. 
into the alidade . . . affords easy 
checking simply by rotating 180°. 
Fully interchangeable accesso- RESEAI 
ries . . . designed to work with all 
K&E Theodolites, eliminating costly AND 
duplication. 
Also available: Candi 
Model KE-1, reading direct to 20 
seconds...and Model KE-6e Societ 
(Optical Transit), reading direct 
to 1 minute. NEw |} 
Keuffel & Esser Co. Theodolites SECTIO 
are designed and built to K&E 
specifications by Askania-Werke 
of Germany. Teach 
For further information, contact 
your nearest K&E dealer, or fill APPLIC 


out and mail the coupon below. Appiic 
Not 

KEUFFEL & ESSER CO., Dept. JE-10, Hoboken, N. J. ores 
Please send me complete details on the KE-2 and other model Theodolites by K&E. EFFEC 
SrouT 

KEUFFEL & ESSER CO. Company & Address. 
NEW YORK + HOBOKEN, N. J. + DETROIT » CHICAGO Journ. 

MILWAUKEE + ST. LOUIS DALLAS DENVER 159394 
SAN FRANCISCO + LOS ANGELES + SEATTLE + MONTREAL 
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EFFECTS OF FEDERAL FUNDS STUDIED 


Harvard University is undertaking the study of the effect of Federal funds upon 
its schools, laboratories, departments and teaching programs. Federal programs have 
been having an increasing impact on all universities throughout the country in the 
years since World War II. Federal financial support has become an important ele- 
ment in many of the research programs in providing research for graduate students 
and in the construction of physical facilities. The money Harvard receives from gov- 
ernment contracts and grants now amounts to nearly 20 per cent of its budget, and 
Harvard wishes to discover what effects these new funds have on her traditional 
educational and research programs. Dr. D. S. Cheever, Lecturer in Government, 
is in charge of the study. 
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Do You Know 


p That the Annual Meeting at Purdue 
was the biggest and the best? Purdue's 
facilities were incomparable, the plan- 
ning by the local committee was thor- 
ough and well carried out, and the pro- 
grams were terrific! The weatherman 
also cooperated. There were 1,534 paid 
attendees, 571 women and children, and 
a total out of town attendance of 2,189. 
All who participated in the programs 
and those who planned them are to be 
commended. Let their performance be 
a challenge for this year’s committees. 


p> That a portion of last year’s highly 
successful programming undoubtedly 
was due to effective early planning? 
Much had been accomplished by Oc- 
tober. So, if your Division or committee 
hasn’t done anything yet it is time to 
start. The theme for the Annual Meet- 
ing is “Engineering in International Re- 
lations.” Also, the International Rela- 
tions Committee, now a committee of 
ASEE instead of ECAC, is sponsoring a 
general session on Tuesday morning. 
The theme should be considered in mak- 
ing your plans. 


® That you can find out about what 
you missed at the Annual Meeting at 
Purdue? Read “Quality and Quantity” 
on page 14 and “What’s Going On In 
ASEE” on page 18. Reports and papers 
will be published throughout the year 
in the JouRNAL. 


> That a bang-up finish brought the 
new member total for last year to 972, 
just a little above the average for the 
previous three years? Now we start all 
over again. A membership application 
is on page 80. Tear it out and give it 
to a co-worker. Many people say they 
haven’t joined because they haven’t been 
asked. This year an organized effort 
will be made through the Sections with 
a representative at each school. Last 
year’s inquiries revealed that only about 
50%. of the full-time members of engi- 
neering faculties belong to ASEE. So 


the potential is there—get your man! 
The goal for the year again must be 
1000! Membership brochures and ap- 
plication forms also can be obtained 
from your dean. 


p> That the next Annual Meeting will 
be at the University of Kentucky at Lex- 
ington on June 26-30? The only hoss 
race now predicted is who will get there 
first. H. A. Foecke got a special badge 
for being the first to preregister at Pur- 
due. Kentucky probably will have to 
recognize win, place, and show. 


B® That all 50 states, six foreign coun- 
tries and Puerto Rico were represented 
at the Annual Meeting at Purdue? 


tak 
That “Teaching Positio,. Wanted” 
is to be a new classified ad section of 
the JourNaL? The Executive Board ap- 
proved its establishment in order to af- 
ford non-members of ASEE wishing to 
go into teaching an opportunity to ad- 
vertise. The cost will be $2.00 per line, 
the same as for the “Teaching Positions 
Available” section. The new section 
also is open to members of ASEE en- 
gaged in teaching if they want to use it. 


B® That before long you will be asked 
to submit suggestions for officers for 
1961-62 for the consideration of the 
Nominating Committee? In considering 
suggestions remember that the presi- 


dency is a working job and that the ~ 


Society’s basis of operation places lead- 
ership responsibilities on him; further, to 
do an effective job he must be familiar 
with ASEE. That is why it is traditional 
or customary, if not almost mandatory, 
that the president be selected from 
among past vice presidents. To be a 
vice president it is not necessary to be 
a dean! The Treasurer, though elected 
annually, is expected to serve a mini- 
mum of three years; further, by custom 
he is from industry and he pays his own 
expenses to all meetings. 
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B& That Deans J. M. Pettit of Stan- 
ford, F. H. Pumphrey of Auburn and 
F. M. Tiller of Houston are the new 
members of the Executive Committee of 
ECAC? Dr. H. E. Wessman and Dean 
W. P. Kimball continue to serve as Chair- 
man and Secretary, respectively. 


p> That R. J. Martin, Director of the 
Engineering Experiment Station, Univer- 
sity of Illinois, is the new chairman of 
ECRC and vice president of ASEE? 
ECRC Vice Chairman for one year is 
C. C. Chambers of the University of 
Pennsylvania and Vice Chairman for two 
years is J. C. Calhoun, Jr. of the A. & M. 
College of Texas. Newly elected direc- 
tors are M. A. Williamson of Penn 
State, R. E. Burroughs of the University 
of Michigan, and J. W. Hoffman of 
Michigan State. W. E. Miller, Associate 
Head of the E. E. Department at the 
University of Illinois, is the new secre- 
That Selected List of Career 
Guidance Publications” is published by 
the American Association for the Ad- 
vancement of Science? About 130 pub- 
lications are listed under various head- 
ings. Twenty-seven are listed under 
engineering but some under other head- 
ings also include some reference to engi- 
neering. Copies may be obtained with- 
out charge from AAAS at 1515 Massa- 
— Avenue, N.W., Washington 5, 
Dd. & 


Bw That a cooperative plan for guid- 
ance and admission of secondary school 
students to college has been developed 
. by the Educational Testing Service? 
New electronic data processing tech- 
niques are used to marshall the entire 
cumulative record of each student for 
guidance, college admission, and em- 
ployment. A graphic summary and in- 
terpretation is provided of the student’s 
total high school performance—marks, 
test scores, honors, activities, health rec- 
ord, personal characteristics, whatever 
the schools and college agree on—in a 
form that is comparable for all schools, 
is easily interpreted and used, and is 
less expensive than current record and 
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transcript systems. Georgia is the first 
state to adapt the plan to its needs. 


B® That Werkstatt und Betrieb is a 
German Journal with English transla- 
tions, available since January of 1960? 
A twelve-month subscription costs about 
$17 and the area covered is machine 
tools and production. Subscriptions 
should be sent to Carl Hanser, Zeit- 
schriftenverlag Gmbh., Munich 27, West- 
ern Germany. 


w That Statistical Handbook of Sci- 
ence Education (NSF-60-13) is a com- 
pilation of statistical material on the 
education and training of scientists and 
engineers in the United States? It 
should be a useful reference work for 
anyone interested in science and engi- 
neering education in the United States. 
Much of the information is presented in 
graph form, with accompanying tabular 
material to aid those needing more ex- 
act statistics. Copies can be obtained 
for 55¢ each from the Superintendent of 
Documents, U. S. Government Printing 
Office, Washington 25, D. C. Engineer- 
ing libraries and deans’ offices probably 
will be interested. 


& That a “Division of Materials Sci- 
ences” has been established by the 
American Society for Testing Materials? 
This is a much needed aspect of ASTM’s 
activities and the Division got off to a 
good start in sponsoring a special pro- 
gram at ASTM’s last Annual Meeting. 
The two symposia are entitled “Recent 
Progress in Materials Sciences” and “Na- 
ture and Origin of Strength of Mate- 
rials.” All inquiries in regard to the 
papers presented should be directed to 
ASTM, 1918 Race Street, Philadelphia 
I, Pa. 


Bb That the House Education and 
Labor Committee has been urged by 
NSPE to amend the Fair Labor Stand- 
ards Act to accord to registered profes- 
sional engineers the same status pres- 
ently granted licensed doctors and law- 
yers except from the minimum salary 
requirement for professional employees? 
Under current regulations for employees 
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DO YOU KNOW 


in a bona fide professional capacity there 
is a requirement that employees must 
earn at least $95 per week to qualify as 
professionals, but it does not apply to 
licensed doctors or lawyers who are ac- 
tually engaged in the practice of their 
profession. The basis of the action is 
that since state legislatures and the Con- 
gress of the United States have declared 
the professional status of licensed engi- 
neers, there is no justification to ignore 
that fact in providing special exception 
from the salary test for licensed and cer- 
tified professionals. 


pm That the Engineering Manpower 
Commission of Engineers Joint Council 
voted, “The Commission, through its 
staff, take all reasonable measures to 
appraise college deans of the advisabil- 
ity of students taking the Selective Serv- 
ice Qualification Test.” Since the pres- 
ent average age of induction is 223 
years, the test is especially important if 
there is a possibility of the student en- 
tering graduate school. College gradu- 
ates may otherwise qualify for deferment 
as graduate students if they stand in the 
upper part of the male graduates of the 
senior class. The student may have a 
greater chance of success if he takes the 
test in his sophomore or junior year 
rather than as a freshman. 


» That the Engineering Manpower 
Commission of EJC continues to sup- 
port the Junior Engineering Technical 
Society, JETS, and voted to endorse the 
JETS application to the National Sci- 
ence Foundation for continued support? 
The Commission also voted that, “It is 
unable to endorse the Future Engineers 
of America at this time.” The reasons 
for not endorsing the organization are that 
its publicity seemed to lack the degree 
of dignity one would expect of a group 
dedicated to preparing high school stu- 
dents for a profession, the exclusive em- 
phasis on mathematics, and uncertainty 
regarding the organizational structure. 
Additional information is being sought. 


& That data for the next edition of 
Who’s Who In Engineering, to be pub- 
lished early in 1962, will be requested 


in the near future? In order for the 
book to best serve its purpose, those re- 
ceiving requests for data and who are 
eligible for listing should return the 
forms promptly.. The Lewis Historical 
Publishing Company reports that the 8th 
edition, 1959, was so well received that 
on the recommendation of EJC’s Who’s 
Who Committee it will be published 
every three years in the future. 


B® That in the Technical Education 
News for May 1960 the editor, Miss 
Jeanne Miller, made some interesting 
comments in her editorial? The forma- 
tion in 1941 of the Technical Institute 
Division of ASEE (then SPEE) led 
McGraw-Hill to undertake the publica- 
tion of T.E.N. “We have watched the 
struggle for recognition and understand- 
ing and have been pleased to chronicle 
each step of progress made. Among 
these steps we would list the following: 

“The leadership of the ASEE’s Tech- 
nical Institute Division is taking the 
story of technical institutes to engineer- 
ing education and to industry. 

“The increasing emphasis on quality 
and upgrading and the drive toward 
accreditation. 

“The formation and missionary work 
of organizations such as the National 
Council of Technical Schools and the 
American Technical Education Associa- 
tion. 

“The work of the Task Force on Tech- 
nical Supporting Personnel in bringing 
the importance of the technician to the 
attention of the President’s Committee 
on Scientists and Engineers, and through 
this Committee to the public. 

“The recognition and support given to 
the movement by the U. S. Office of 
Education, particularly the service pro- 
vided in the annual gathering and pub- 
lication of statistics on enrollments and 
graduates in Organized Occupational 
Curriculums. 

“The National Survey of Technical In- 
stitute Education, and the followup Tech- 
nical Institute Evaluation Study now in 
progress, both conducted by the Amer- 
ican Society for Engineering Education.” 


W. LeicHToN COoLLIns 
Secretary 
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Eric A. Walker 
ASEE President 1960-61 


There is an old adage that if you 
want a job done, give it to the busiest 
man you can find. If there is any truth 
to this adage, this coming year should 
be an extremely productive one for 
ASEE. President-elect Eric Walker must 
surely be one of the busiest men in the 
United States. 

Born in England in 1910, Eric Walker 
was graduated from the Wrightsville, 
Pennsylvania, high school and holds three 
degrees from Harvard: B.S. in Electrical 
Engineering (1932), M.S. in Business 
Administration (1933), and Sc.D. in En- 
gineering (1935). In addition, he has 
been awarded honorary degrees by seven 
colleges and universities, including one 
from a medical college! 

After teaching electrical engineering 
at Tufts College and the University of 
Connecticut, he moved back to Harvard 
in 1942 as Associate Director of the Un- 
derwater Sound Laboratory, the organ- 
ization that developed the homing tor- 
pedo that broke the back of the German 
U-boat menace. 

After the War, he became Director of 
the Ordnance Research Laboratory, which 
had been established at The Pennsylvania 
State University to continue the war-time 
work that had been started at HUSL. 
At the same time, he served as Head of 
the Department of Electrical Engineer- 
ing at Penn State. In 1951, he was ap- 
pointed Dean of the College of Engineer- 
ing and Architecture, was named Vice 
President in 1956, but was selected to 
succeed Dr. Milton Eisenhower as Presi- 
dent even before he had a chance to 
move into his new office. 

During this time, he was called upon 
repeatedly to serve his adopted country 
as an administrator, a scientist, and an 
engineer. In 1950-51, he served as 
Executive Secretary of the Research and 
Development Board, was Vice Chairman 
of the President’s Committee for Scien- 
tists and Engineers between 1956 and 


1958, and served as Chairman of the 
President’s Conference on Technical and 
Distribution Research for the Benefit of 
Small Business in 1957. He is a mem- 
ber and former Chairman of the National 
Research Council’s Committee on Under- 
sea Warfare, is now a member of the 
Naval Research Advisory Committee, and 
served as a member of the Army’s Scien- 
tific Advisory Panel in 1956-58. He 
served as Chairman of the National Sci- 
ence Foundation’s Committee for Engi- 
neering between 1951 and 1953 and was 
appointed just this fall as a member of 
the National Science Board of the Foun- 
dation. 

He has served—and continues to serve 
—education broadly as an advisor and 
counselor. He is a member of the Board 
of Visitors of the U. S. Naval Academy, 
serves on the Executive Committee of 
the American Association of Land-Grant 
Colleges and State Universities and is 
this year President of the Pennsylvania 
Association of Colleges and Universities. 
In addition, he is a member of the Com- 
mission on Higher Education of the Mid- 
dle States Association of Colleges and 
Secondary Schools. 

He has served on numerous ASEE 
committees and was, in 1952-54, Vice 
President of the Society and Chairman 
of ECRC. He is a fellow of AIEE, the 
American Physical Society, the American 
Acoustical Society, and IRE. He is a 
member of the American Institute of 
Physics, Sigma Xi, and Tau Beta Pi. He 
has been elected as a member of the 
Board of Directors of the Westinghouse 
Air Brake Company, is a trustee of the 
Institute for Defense Analysis, and has 
twice served as member of the State 
College, Pennsylvania, Borough Council. 
He was awarded a Presidential Cer- 
tificate of Merit in 1948 for his work in 
connection with the development of the 
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Wanted: Leadership in Engineering Education 


Presidential Address—Annual Meeting 
Purdue, June 1960 


B. RICHARD TEARE, JR. 


Dean, College of Engineering and Science, 
Carnegie Institute of Technology and 
President, American Society for Engineering 
Education, 1959-1960 


The close of the Society year is an 
appropriate occasion for stocktaking; it 
is an opportune time to look at the road 
over which we have come and then to 
consider where we now stand and where 
we are headed. It is a time to re- 
examine the functions of the Society to 
see what activities need strengthening, 
what problems are urgently in need of 
solution, and what new activities should 
be initiated. 

In its sixty eight years of existence 
the American Society for Engineering 
Education has supported and served the 
evolutionary development of an educa- 
tion which has had, at least indirectly, 
a profound influence upon the lives of 
everyone. Engineering education has 
produced the graduates who have been 
responsible for today’s technology, that 
technology which is a distinguishing 
characteristic of the present age. In 
fact, all industrial activity depends 
heavily upon engineering, which is the 
product of our product; to a growing 
extent so do matters of government pol- 
icy. Thus, the profession of education 
for engineering is of consequence far 
beyond what is indicated by our mem- 
bership of less than 10,000. We well 
may be proud of our place in the scheme 
of things but perhaps somewhat awed 
by our responsibilities. 

What have we accomplished in our 
nearly three score and ten years of life? 
The important thing has been a signif- 
icant contribution to the coordination, 
direction and quality of engineering edu- 
cation. This is done in part by annual 
meetings like this one, and by section 


and branch meetings, all of which serve 
as forums. I am reminded of what 
Dean Barzun says of intellectuals: “We 
like ideas, new ideas especially, and we 
drive a brisk trade in them. The quick- 
est way to get three Americans to travel 
a thousand miles is to propose an ex- 
change of ideas.” 

We have not only our forums, but also 
our JOURNAL OF ENGINEERING EDvuCa- 
TION, which serves to record the best of 
our ideas. 

It is interesting to look at the early 
papers. Mostly they show their age, but 
now and then there is one that is ap- 
plicable today; for example, the very first 
paper of Volume 1 of the Proceedings. 
The author, Professor William H. Barr, 
pointed out that a fundamental charac- 
teristic of the ideal education for engi- 
neering is 
“ . a thorough training in what may be 
termed the natural philosophy of engineer- 
ing, which embraces all that body of mathe- 
matical scientific knowledge constituting the 
pure theory of engineering operations. This 
lies directly at the foundation of the profes- 
sional engineer’s practice. Indeed, this fea- 
ture of an engineer’s educational training is 
as profoundly practical as it is profoundly 
theoretical. . . . Now, whatever duty an 
engineer may be called upon to perform in 
a professional way, whether to design an 
engine or an electric plant, or to build a 
bridge, a system of water works, or a rail- 
road, he is inevitably compelled to pursue 
either the one or the other of two courses. 
He may blindly follow precedents, and do 
something simply because somebody has 
done something else more or less like it, 
adopting the handbook method of construc- 
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tion and thus get a result which may for a 
time satisfy his clients and enable him to 
secure his compensation, but which he is 
utterly unable to defend from criticism and 
which sooner or later the better equipped 
engineer must usually be required to re- 
model or reconstruct, either in whole or in 
part. Or, on the other hand, he may ap- 
proach his work with an intelligent apprecia- 
tion of the principles or laws which govern 
the physical sequence of the things that he 
is to control and adapt to the use and con- 
venience of that part of mankind served by 
his clients or directly by himself. In one 
case he imitates and in the other he creates. 
In the former he is defenseless against his 
own ignorance, while in the latter he is 
equipped for perfect safety, even though he 
may occasionally err. I do not underrate 
the value of experience in completing the 
education of the engineer; experience is an 
imperative necessity for every human being, 
and the engineer forms no exception to the 
law. In fact, his complete education con- 
sists of two parts. The first is that sys- 
tematic and logical training in so much of 
the mathematical and physical sciences as 
is included directly in engineering operations 
or as may be indirectly required by them, 
and which collectively constitutes the natural 
philosophy of engineering, which training is 
secured only in the professional school; 
while the second results from the experience 
of the first few years of the young engineer’s 
practical life, and it consists in attaining a 
capacity to submit the acquisitions of the 
first to the operation of common sense and 
a well-trained judgment, and thus make 
them applicable to the real conditions of 
professional practice.” 


Professor Barr’s words of 1893 are 
germaine today, and they remind us that 
we still have the problem of giving ade- 
quate emphasis to mathematics, science, 
and engineering fundamentals. In fact 
as technology has made its great ad- 
vances over the years, the temptation to 
teach the newest art and practice of en- 
gineering has always been considerable 
and has had to be constantly resisted. 
It is to the credit of engineering educa- 
tion that this recurring problem has been 
met and solved each time it has arisen. 


Projects and Results 

Although our forums and our proceed- 
ings have been valuable, I think that we 
have made an even more effective con- 
tribution through the projects carried on 
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by groups of our members who have de- 
bated important issues in small meetings 
until definite conclusions were reached. 
These projects include the comprehensive 
studies of 1918 by C. R. Mann, and of 
1929 by W. E. Wickenden, the Aims and 
Scope of Engineering Curricula—1940, 
Engineering Education After the War— 
1944, Manual of Graduate Study—1945, 
revised in 1952, Improvement of Engi- 
neering Teaching—1952, Evaluation of 
Engineering Education—1955, Humanis- 
tic-Social Research Project—1956, Facil- 
ities and Opportunities for Graduate 
Study in Engineering—1958, and the im- 
portant Engineering Faculty Recruit- 
ment, Development and Utilization of 
this year. And there have been others. 

Such studies have been significant in 
the development of engineering educa- 
tion because they have dealt in an or- 
ganized manner with important ques- 
tions, and they have led to carefully con- 
sidered recommendations. ‘They may 
have suffered because opinions of com- 
mittees are more conservative than those 
of individuals, but they have extra valid- 
ity because they have survived the battle 
of spirited discussion and criticism by ex- 
perts. Sometimes, as in the Evaluation 
Study, controversial matters were re- 
ferred to all of the educational institu- 
tions for comment and such comments 
had a considerable influence on the final 
recommendations. These reports have 
had an important effect on education, 
but this has been more often indirect 
than direct since procedures and even 
standards in our field are established by 
each individual institution for itself, ex- 
cept for the influence of accreditation. 
In our system the most rapid progress 
has been made when recommendations 
of the project reports were incorporated 
into accrediting standards. 

In retrospect the studies that have 
been mentioned do not seem to be very 
radical or daring; in fact, one wonders 
if they went far enough. Had they been 
more far-reaching, as the Flexner report 
was for medicine, we might be further 
ahead today. 

Moreover, it is becoming apparent 
that studies of the kind that we have 
made in the past are not sufficiently 
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penetrating for many of the critical prob- . 


lems that we face today. The earlier 
studies were based for the most part 
upon the opinions and convictions of the 
people who participated, informed opin- 
ions it is true, and perhaps the best in 
our profession; and little else was readily 
available. But now it is high time that 
we bring genuine research techniques to 
bear on problems in education just as we 
would on problems in engineering and 
make use of the most powerful methods 
of psychology, education, and other 
relevant disciplines. 


Problems Ahead 


These are the techniques we must em- 
ploy; now let us consider some of the 
problems that we as a society should 
deal with if we are to furnish today’s 
and tomorrow’s leadership in engineering 
education. 

Two of the oldest problems, those 
of quantity and quality, have a new 
urgency which results from the rapid 
advances in technology of the last dec- 
ade or two. The quantity problem is 
deceptive because for many years it was 
not very serious and in fact will not 
reach its greatest severity until some time 
in the future when it may be too late for 
quick remedies. Until about twenty 
years ago we turned out more engineers 
than were needed for genuinely profes- 
sional levels of practice; industrial em- 
ployers sorted them out and placed a 
good many in sub-professional work 
without always recognizing that this was 
happening. A small fraction of the most 
able graduates developed their capacities 
to a high level of professional leadership 
with the help of post-graduate study or 
company courses, or even wholly on their 
own, and their number had to be sup- 
plemented by importation of the prod- 
ucts of European schools. However, the 
situation in general was one of fair bal- 
ance between supply and demand up to 
the time of World War HI, except of 
course for the temporary dislocations 
caused by cycles of “bust and boom.” 

Now the picture is different; we rec- 
ognize that both quality and quantity 
are insufficient for the present, and for 
the future as well. This was brought 
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home to us first by the development dur. 
ing the war of engineered weapons of 
unprecedented technical complexity, in 
large quantities, and in great haste, and 
this initiated a period of technical prog. 
ress that has abated but little. We have 
come to recognize as never before that 
better educated engineers and more of 
them are needed for advancd develop. 
ments. In order to help meet these de- 
mands, scientists educated to doctoral 
levels have been called upon to do engi- 
neering work; the fact that they often 
have done it well emphasizes the impor. 
tance of science in our own curricula and 
also the need for increased graduate 
study in engineering. 

The question of quantity is not merely 
one of how to attract talented students 
into engineering; rather it is one of 
whether a number sufficient to meet the 
demand exists at all. Dean Hollister 
pointed out in his presidential address to 
the Society, in 1952, that the supply of 
suitably qualified high school graduates 
is limited by the size of our population 
and by I.Q. Assuming that a minimum 
1.Q. between 115 and 120 is required to- 
gether with desirable traits of person- 
ality, and that qualified high school grad- 
uates will have to be shared with other 
professions, he estimated that we might 
expect only as many as 40,000 entering 
freshman engineers. The present enroll- 
ment is somewhat greater, but this may 
reflect lower admission standards. Also 
the supply and demand for engineers 
and scientists in future years have been 
analyzed by Brown, Bonner, and Weir 
in their book, The Next Hundred Years, 
and they conclude that by the year 2000 
—only 40 years from now—the demand 
will be more than double the available 
supply. 

Nothwithstanding this growing de- 
mand and the long range problem it 
poses, we have seen decreases in fresh- 
man enrollment of 11.1% and 3.4% in 
the last two years. This, of course, is a 
matter of grave concern, especially if, 
counter to predictions, there should be 
a further decline. According to the En- 
gineering Manpower Commission of En- 
gineers Joint Council the causes for the 
decrease are a shifting of qualified ap- 
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plicants from engineering to science, con- 
cern over the rigors and demands of en- 
gineering education, and a decrease of 
applications from students who lack a 
genuine interest in engineering. Any 
decrease of applications from less quali- 
fied or less well motivated students 
should not concern us; in fact, we can 
operate more efficiently without them. 
However, we may have mixed feelings 
about a shifting of interest to science. 
As engineering teachers we naturally de- 
plore any decrease in our enrollment 
when more engineers are clearly needed; 
however, from a broader point of view, 
we may well ask ourselves whether a 
moderate shift to science is necessarily 
bad. 

The applicant who turns to science 
may still be a part of our manpower 
team, if we enlarge our conception of 
it to include the scientist as well as the 
engineer and technician. The engineer 
of course utilizes science but he is not 
as exclusively concerned with it as is the 
scientist himself; the engineer is con- 
cerned with over-all utility as well. He 
uses the principles, methods, and knowl- 
edge of science in analyzing and synthe- 
sizing new systems, but in doing so he 
has to use judgment and make approx- 
imations because he deals with real 
rather than ideal situations. And when 
the engineer encounters gaps in scientific 
knowledge he must proceed on the basis 
of empirical data and whatever approx- 
imations he can find or devise. More- 
over, he is the member of the team 
whose responsibility it is to optimize the 
design or application so that it satisfies 
the often conflicting requirements of per- 
formance, cost, reliability and producibil- 
ity; and he may well be the person who 
sees the need for the new system in the 
first place. In doing his work the engi- 
neer may turn to the scientist for one 
kind of help just as he turns to the tech- 
nician for another. Thus, if our concep- 
tion of the team that makes the advances 
on the technological front is enlarged to 
include all three, it is not necessarily un- 
desirable to have a shift in numbers, pro- 
vided that the total is not reduced and 
that such a shift puts men in the areas 
where their best talents and deepest in- 
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terests lie. I have seen no evidence that 
the effectiveness of the team as a whole 
would be impaired by small shifts toward 
either science or the field of the techni- 
cian. 

Incidentally, the conception of the tri- 
form team reinforces the idea that engi- 
neering curricula should put great em- 
phasis on science, but also it indicates 
that this can go too far. It is not that 
there is any limit to the usefulness of sci- 
ence to the engineer, but rather that 
there are abilities and attitudes that en- 
gineering students must cultivate that are 
different from those of the scientist, such 
as the ability to deal with real situations 
with engineering judgment, and these 
must not be crowded out by science or 
by any other part of the curriculum. I 
hasten to add that the essential part of 
engineering that I am referring to is not 
descriptive matter dealing with devices, 
processes, and how to make standard 
tests; rather it is learning to deal with 
new situations with well-ordered analyt- 
ical thinking. This involves, among 
other things, recognizing what the real 
question is, deciding on a plan of attack, 
making simplifications, carrying out the 
plan, and checking results carefully. 

Increasing the quality of the engineer- 
ing graduate will require not only a care- 
fully planned undergraduate program 
but also more emphasis on graduate 
work, which brings up other questions 
such as those that concern standards and 
accreditation in this area, the kind of 
graduate study most appropriate for en- 
gineering, and the place of off-campus 
and extension programs. Provision is 
made for the accreditation of graduate 
programs in ECPD policy but has not 
yet been undertaken. However, with 
the rapid expansion of graduate work of 
the last decade and the urgency for an 
even greater expansion, the need for ac- 
creditation is growing, not only to insure 
reasonable quality, but also, and more 
important, to establish as definitely as 
possible what are proper standards. 

The kind of graduate work that is most 
suitable for engineering needs further 
study because what has been done is to 
follow closely the example and pattern 
of science, which is directed almost ex- 


| 
: 


12 JOURNAL OF ENGINEERING EDUCATION 


clusively toward competence in research. 
This is excellent up to a point, for a 
great many engineers engage in research 
and, moreover, adherence to the exam- 
ple set by science has had a beneficial 
influence upon the maintenance of our 
standards. However, not all of engineer- 
ing, even at the highest levels, is re- 
search, and it may be that we should 
consider a professional degree which is 
no less demanding than our present doc- 
torate, but differing from it in conception 
and purpose much as the M.D. differs 
from the Ph.D. degree. In addition 
there is a question of how much special- 
ization we should encourage. The state- 
ment is sometimes made that the under- 
graduate curriculum should be general 
with specialization postponed to gradu- 
ate study. But apart from the thesis, 
which is necessarily specialized, I am 
sure that specialization has no more 
place at one level than at another. 

Standards are especially involved in 
the matter of off-campus extension grad- 
uate work, which is growing rapidly. 
This pattern involves a loss of at least 
part of the values that are believed to 
come from residence in an academic 
community: values such as the opportu- 
nity to associate closely with mature 
faculty over a long period of time and 
over a wide range of interests reaching 
beyond a single department, the physical 
facilities of libraries and laboratories that 
have been designed for education, the 
variety of courses offered in a number of 
departments, and the lectures, seminars, 
and even informal meetings with other 
wide ranging students. There is also a 
possible loss in draining some of the best 
qualified faculty away from the campus, 
or alternatively, using part-time lecturers 
from industry. 

The problems of quality and quantity 
lead us naturally to think of how capable 
faculty may be obtained and how they 
can be used most efficiently—matters that 
have been studied by our ad hoc Com- 
mittee on Development of Engineering 
Faculties. The supply of able teachers 


depends upon the number of students 
who are graduating at doctoral levels; 
our serious difficulty is quickly revealed 
by a comparison of the number of en- 
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gineering colleges, almost all of which 
are seeking faculty, with the annual num. 
ber of doctorates, only a fraction of the 
recipients of which enter teaching. Thus 
there is a need to seek ways of providing 
more education for some of our present 
faculty. We also should study more in- 
tensively ways of increasing the educa- 
tional productivity of our faculty which 
has not changed in centuries, in great 
contrast with the productivity of engineers 
themselves. Finally, it would undoubt- 
edly be desirable to study the trends in 
engineering education itself in order that 
we may progress more surely and more 
directly to future goals. 


Provision for Leadership 


I have tried to outline some of the 
problems that confront engineering edu- 
cation today and also to point out that 
they are becoming more difficult and 
more urgent. If a society such as ours 
is to provide leadership, we will have to 
find means to increase our own effective- 
ness, which as I have pointed out, is best 
done through studies and research. How- 
ever, any significant increase of our ac- 
tivity will require a new approach, dif- 
ferent from what we have been using. 
In the past our projects have been gen- 
erated by individuals or groups of in- 
dividuals who, working on their own 
initiative, prepared proposals to be sub- 
mitted to Council or Executive Board for 
approval and then to an outside agency 
for support. Sometimes ASEE is asked 
to join in support of a project that has 
already been formulated; in this case 
we may be glad to participate but it 
could hardly be said that we are pro- 
viding leadership—we contribute mainly 
our name when we ought to be con- 
tributing ideas. I am sure that the 
problems we have studied in the past 
have been of great importance, but I am 
not as sure that we always have an- 
ticipated all of the most important prob- 
lems or that we have planned systemat- 
ically in terms of the whole field of 
important problems. Our effectiveness 
would be increased by greater over-all 
perspective; and undoubtedly there is 
more that we could do to insure the 


Oct., 196) 


fullest 
It is 
in the 
to do 
needed 
The ele 
cil and 
duties 
Counci 
Board 
with 
much | 
of the 
of proj 
guidan 
minim: 
pose o 
but do 
tive w 
Whi 
for the 
I hav 
Board 
lish a ] 
it is to 
more € 
small, 
with ¢ 
years, 
takes t 
in ord 
The c 
the E> 
to it a 
just id 
ing ide 
interac 


| 
group 
and in 
stimul 
The 
charge 
: Dr 
fi 
or the 
assista 


}1—No. 1 


AS Ours 
ave to 
ective- 
is best 
How- 
yur ac- 
h, dif- 
using. 
n gen- 
of in- 
r own 
sub- 
ard for 
agency 
asked 
at has 
S case 
but it 
e pro- 
mainly 
e con- 
at the 
e past 
t Iam 
ye an- 
prob- 
temat- 
eld of 
iveness 
ver-all 
ere is 
re the 


Oct., 1960 


fullest implementation of our projects. 

It is not easy to find extra manpower 
in the existing structure of the Society 
to do some of the things which are 
needed to provide better leadership. 
The elected officers comprising the Coun- 
cil and the Executive Board have heavy 
duties apart from the Society. The 
Council meets quite infrequently; the 
Board meets oftener but is burdened 
with operating problems that consume 
much of its time. The terms of service 
of the officers are shorter than the life 
of projects and this impairs continuity of 
guidance. And our headquarters staff is 
minimal, which serves the desirable pur- 
pose of keeping expenses and dues low, 
but does not give margin for new crea- 
tive work in engineering education. 

What is needed is a better mechanism 
for the promotion of studies and research. 
I have discussed with the Executive 
Board and propose to you that we estab- 
lish a Projects Committee whose purpose 
it is to make this function of our Society 
more effective. Such a group should be 
small, of the order of seven in number, 
with a turnover period of about four 
years, comparable to the time that it 
takes to originate and complete a project, 
in order to insure sufficient continuity. 
The committee would be appointed by 
the Executive Board and would report 
to it at each of its meetings. It is not 
just ideas that are needed, but far-reach- 
ing ideas, and these often come from the 
interaction between members of a small 
group who are individually imaginative 
and in addition have the opportunity to 
stimulate each other. 

The Projects Committee would be 
charged with generating ideas for proj- 
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ects to be sponsored by the Society, 
evaluating ideas that are proposed by 
individuals and groups within the So- 
ciety, and devising general policy with 
respect to projects. It would prepare 
proposals and assist others in the prep- 
aration of their proposals, and would 
seek financial support from outside agen- 
cies. It would follow the progress of 
studies and research and seek ways of 
implementing their conclusions when 
they are completed. In a word, their 
task would be to initiate, guide, counsel, 
evaluate and implement. The advantage 
of this over present procedure would be 
in fixing responsibility in the Society for 
a very important task, and providing a 
mechanism for its execution. 

If a Projects Committee is to be effec- 
tive, it will require time and money; time 
for two- or three-day meetings, perhaps 
once a month, or oftener in the initial 
stages. The cost of the meetings and 
any supporting assistance may be met 
by overhead charged to the projects; the 
initial costs before projects have found 
support, by a grant from an outside 
agency, or by Society funds. 

In summary I have tried to point out 
that as engineering itself is growing more 
and more complex, it is making greater 
and greater demands on engineering edu- 
cation. And ASEE is pressed harder and 
harder to provide effective educational 
leadership. We, like the profession of 
engineering itself, will have to find more 
powerful ways to deal with problems of 
the kind that I have described. As never 
before there is need for a more powerful 
leadership; how to achieve it, I submit, 
is the most important issue before the 


Society. 


STOUT NAMED LEHIGH GRADUATE DEAN 


Dr. Robert D. Stout, head of the department of metallurgy at Lehigh University 
for the past four years, was named dean of the graduate school of Lehigh, effective 


July 1. 
assistant to the president. 


He succeeds Dr. Wray H. Congdon, who continues in the post of special 
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Quality and Quantity 
A Special Report on the 1960 Annual Meeting of ASEE 


Quality and quantity were what ASEE 
achieved at its 68th Annual Meeting at 
Purdue last June, and quality and quan- 
tity were what the Meeting’s participants 
sought for engineering education. 

The biggest Annual Meeting in the 
history of the Society was held at Pur- 
due University during the third week of 
last June, and it was one of the best. 
There were 1,534 paid attendees and 571 
women and children. 

The quality can’t be put into numbers, 
but comments were heard on every side 
on the value of the papers presented and 
the great interest excited by the discus- 
sions. The Journat will bring the best 
of those papers to those of its readers 
who were unable to attend the Meeting, 
and to those many who heard top-flight 
papers but were unable to get copies of 
them at the time. 

The significance of the Annual Meet- 
ing is indicated by the fact that people 
were there from eight other countries 
besides the United States. All fifty states 
and the District of Columbia were repre- 
sented, and so were 269 educational in- 
stitutions, 147 private companies, and 18 
government agencies. The Annual Meet- 
ing of ASEE is truly the most significant 
gathering each year for engineering 
education. 


Call for Leadership 


The complex problems of getting more 
engineers and at the same time getting 
better ones were thoroughly discussed 
during the week of the Meeting. Dean 
B. R. Teare, Jr., of Carnegie Tech, Presi- 
dent of ASEE for 1959-60, called for 
powerful leadership in engineering edu- 
cation as the only solution to the twin 
problems. “It is high time that we bring 
genuine research techniques to bear on 
problems in education just as we would 
in engineering, making use of the most 
powerful methods of psychology, educa- 
tion, and other relevant disciplines,” 
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Dean Teare said. The full text of the 
Dean Teare’s presidential address is pre- 
sented elsewhere in this issue of the 
JOURNAL. 

Emphasizing the quality aspect, Frank 
D. Leamer, Personnel Director for Bell 
Telephone Laboratories, said that bas- 
ically, the shortage of scientists, engi- 
neers, and technicians is not a scarcity of 
individuals. It is rather a shortage of 
fully educated potential in these fields, 
It is well known, Leamer said, that only 
about one third of the students who rank 
in the upper half of their high school 
graduating classes complete a college 
education. If any large proportion of 
the remaining two thirds, even though 
they be predominantly women, become 
technicians, much of the shortage prob- 
lem could be solved. In each of these 
areas in the technological manpower 
team, the potential remains largely un- 
tapped. 

Tapping it, of course, requires teach- 
ers—again in greater quality and quan- 
tity. Harold A. Foecke of Notre Dame 
University, Project Director for ASEE’s 
Committee on the Development of Engi- 
neering Faculties, told a general session 
that substantially increased numbers of 
engineering teachers must be found in 
the next decade if the nation’s mounting 
requirements for engineers are to be met. 
At present, he said, there is “relatively 
little activity” in engineering schools in 
this country either to recruit or develop 
new teachers. Foecke’s report summar- 
ized a three-year study of engineering 
education’s most urgent needs. The 
CDEF study was made by ASEE under 
Ford Foundation and National Science 
Foundation grants. The full text of the 
CDEF report may be found in the May, 
1960, issue of the JouRNAL. 

Viewing the technological manpower 
team from a different vantage point, G. 
Ross Henninger, President of the Ohio 
College of Applied Science and the Ohio 
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Mechanics Institute, and the Director of 
ASEE’s National Survey of Technical In- 
stitute Education, said the Survey had 
shown that the much publicized shortage 
of engineers and scientists is partially an 
acute shortage of qualified technicians in 
engineering and science. “An appalling 
proportion of graduates in engineering 
and science ... are .. . continuing to 
be occupied with work which has 
evolved out of the engineering sciences 
into engineering technology.” 

The engineering technician was called 
an important part of the craftsman-tech- 
nician-engineer-engineering scientist team 
in modern technology by Eric Walker, 
President of Pennsylvania State Univer- 
sity and President of ASEE for 1960-61. 
President Walker called for a re-evalua- 
tion of the nation’s educational structure 
for training the members of the engineer- 
ing manpower team at both ends of the 
spectrum. He cited one of the technical 
institute’s major problems as recognition 
of its value and status. The tendency of 
traditional colleges to look down upon 
the technical institute program as not 
being academically respectable is prob- 
ably based “in part on misunderstand- 
ing,” he said. “Certainly, it is based on 
sheer snobbery. But here in America 
we can afford to support neither misun- 
derstanding nor snobbery.” 


Henninger and Walker spoke against _ 


the background of a report of the So- 
ciety’s Technical Institute Division which 
showed alarming soft spots in enroll- 
ments in technical institutes. The re- 
port, presented by D. C. Metz, director 
of the Technical Institute at the Univer- 
sity of Dayton, showed a drop of 5,100 
in full time technical institute student 
enrollments, for a national total this year 
of 38,785. This drop was more than 
made up for by an increase in part-time 
enrollments, but Metz emphasized that 
this trend points out “the necessity for 
vigorous and aggressive action in telling 
the story of education available for en- 
gineering technicians.” 
Main Objectives 

Lest engineering educators become so 


involved in manpower numbers that they 
lose sight of the basic challenges facing 
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them, Carl W. Borgmann, director of sci- 
ence and engineering programs for the 
Ford Foundation, presented some of the 
broader issues as he sees them in his 
“cloudy crystal ball.” As engineers de- 
sign devices and produce power for to- 
morrow’s growing world population, can 
they also design against ignorance, pes- 
tilence, hunger, and bigotry? “The en- 
gineer cannot escape that special respon- 
sibility which derives from his position 
as father of a new and useful applica- 
tion,” Borgmann said. “And each engi- 
neer, as part of the profession, has the 
extra responsibilities to help our nation 
make wise use of its resources and to 
help all people, everywhere, to become 
better able to help themselves.” 

But even this look into the future and 
the larger issues came back to the prob- 
lem of quantity and quality. The pri- 
mary obstacle in the way of producing 
engineers who can meet the future’s 
challenge is the difficulty of finding teach- 
ers qualified for the necessary kind of 
engineering education. “A society that 
adopts and follows the short-sighted pol- 
icy of placing a low value on educational 
careers does not plan its future well.” 

Cloudy though it may have been, Carl 
Borgmann’s crystal ball showed ASEE 
members some problems that may al- 
ready be coming out of the future and 
into the present. Eugene F. Schneider, 
a vice president of the International Har- 
vester Company, told the Agricultural 
Engineering Division that a new kind of 
competition is being developed in indus- 
try, a competition of ideas and the men 
who generate them. 

“We must recognize that we now face 
a competition of ideas which—in some 
quarters more rapidly than others—must 
take precedence over our historic com- 
petition of products,” Schneider said. 
The situation is made more serious by 
shortages of the engineers and scientists 
who have these vital ideas. The com- 
pany which makes the most of its ideas 
and its creative thinkers will best survive 
the shortage, Schneider said, and “con- 
sidering the state of world affairs, ‘na- 
tion’ could replace ‘company’ to make 
the observation even more significant.” 

The needs of underdeveloped coun- 
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tries as also seen in Borgmann’s crystal 
ball were highlighted by Dr. Jose R. 
Chiriboga, Ecuador’s Ambassador to the 
United States. Ambassador Chiriboga 
spoke of Latin America’s need for tech- 
nical know-how and expressed the hope 
that “American engineering teachers 
through the American Society for Engi- 
neering Education will take an active 
part in this crusade for the technical de- 
velopment of Latin America—especially 
now that we are witnessing in other con- 
tinents a vigorous economic development 
to utilize the benefits of technological 
discoveries.” 


Facilities Unmatched 


The facilities provided for the Meeting 
by Purdue University were up to the 
Meeting’s rating as biggest and one of 
the best. The Purdue Memorial Union 
and Memorial Center were ideal, and the 
arrangements made by the local commit- 
tees were well organized and well ad- 
ministered, under the direction of L. M. 
Vallely, general chairman, and M. D. 
Roberts, vice-chairman and chairman of 
the co-ordinating committee. The other 


Professor Ali B. Cambel of Northwestern University (second from left) feels that the 
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committee chairmen were J. H. Porsch, 
planning and idea committee and dis- 
plays and exhibits committee, W. J. Free- 
hafer, finance committee, J. N. Arnold, 
final report committee, W. J. Luzadder, 
attendance promotion committee, How. 
ard Gillespie, publicity committee, G. W, 
Bergren, registration committee, J. C, 
Smalley, housing committee, F. W. 
Stubbs, Jr., off-campus transportation 
committee, W. S. Fletemeyer, campus 
transportation committee, J. H. Hicks, 
inspection trips on-campus committee, 
Mrs. G. A. Hawkins and Mrs. E. A, 
Trabant, women and young people’s pro- 
gram committee, O. D. Roberts, hospital- 
ity committee, E. A. Trabant, entertain- 
ment committee, D. E. Bloodgood, ban- 
quet and special meal committee, J. W. 
Hancock, ticket committee, Dr. L. W. 
Combs, health, insurance and _ security 
committee, J. F. Blakesley, session com- 
mitee, J. A. Ritchey, information com- 
mittee, and A. J. McAllister, Greater 
Lafayette committee. 

The only cloud on the Purdue horizon 
was the ill health of L. M. Vallely, gen- 
eral chairman for the Meeting, and of 
Dean Emeritus A. A. Potter of Purdue, 


Annual Meeting should be a family affair. Dean Teare (left), the registration clerk, Mrs. 
Cambel, and the four young Cambels appear to agree. 
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James S. Thompson, retired vice-chair- 
man of the board of the McGraw-Hill Book 
Company and a past Treasurer of ASEE, 
was made an Honorary Member of the So- 
ciety at the Annual Meeting at Purdue. 
Dean B. R. Teare, Jr., ASEE President for 
1959-60, is shown presenting Mr. Thomp- 
son a copy of the citation. 


who is the earliest of ASEE’s past presi- 
dents still living. The thorough planning 
and organization of Mr. Vallely enabled 


Eric A. Walker 
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Dean G. A. Hawkins to take over the 
reins without difficulties. 


A Family Affair 


The ASEE Annual Meeting is tradi- 
tionally a family meeting, with ample ar- 
rangements for wives and children of 
members to enjoy themselves while Pop 
goes to meetings, and with social events 
for the whole family when Pop can be 
with them. Purdue upheld the tradition 
well, with such highlights as a chicken 
barbecue on Wednesday. Tours, teas, 
a mixer, swimming, plays, golf, recep- 
tions, and other events filled the week 
with enjoyment for the families. 

Those with an eye for the future could 
also visit the Kentucky hospitality room 
and get a preview of what is coming up 
for the 1961 Annual Meeting in Lexing- 
ton. No figures are available for the 
total number of visitors to the Kentucky 
room, but a reliable informant says that 
a total of 793 visitors asked where was 
the bourbon part of the hospitality. It 
was enough to drive the Kentucky delega- 
tion to drink—water. 


(Continued from page 7) 


guided torpedo and received the Navy 
Distinguished Public Service Award in 
1958. Other awards include the Distin- 
guished Service Medal of the Pennsyl- 
vania Department of the American Le- 
gion, the Horatio Alger Award, and the 
Tasker H. Bliss Award of the American 
Society of Military Engineers. 

In addition to his public and educa- 
tional activities, Eric Walker has a long 
and distinguished record of technical 
and administration consulting with re- 
search and industrial firms. 

As a teacher and educational adminis- 
trator, Eric Walker is particularly proud 
of his part in establishing at Penn State 
the two-year associate-degree program 
for training technical aides and the En- 


gineering Science Curriculum, an honors 
program to prepare outstanding young 
engineers for positions of leadership in 
today’s technological society. 

A firm believer in the importance of 
physical fitness, Eric Walker seeks relaxa- 
tion in a wide variety of sports, includ- 
ing, especially, squash in the winter 
months and tennis during the summer. 
Since becoming President of Penn State, 
he has earned his private pilot’s license 
and often flies himself to meetings and 
conferences. He is an omnivorous reader, 
an enthusiastic philatelist, and at least 
an adequate organist. His associates at 
Penn State find only one fault with him: 
they confess it is impossible for them to 
maintain the pace he sets for himself. 
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What's Going On in ASEE 


A Narration of Major Actions of the Executive Board 
and General Council at their June Meetings 


W. LEIGHTON COLLINS, Secretary, ASEE 


Final action on individual membership 
applications brought the total for the 
year to 972. This compares favorably 
to the previous three-year average of 
961. A return from about 30% of the 
member institutions indicates that only 
about 50% of the full-time staff mem- 
bers of colleges of engineering are mem- 
bers of ASEE. Next year’s membership 
campaign will be conducted through the 
Sections and institutional representatives. 
Some statistics for the members joining 
during the year follow: 


DEGREE ANALYSIS OF 972 APPLICANTS FOR 
MEMBERSHIP JuLy 1, 1959-JuNE 28, 1960 


Age 
36 and Over Under 36 
Degree 514 or 53% 458 or 47% 
None 6.2 1.1 
BS; 18.8 29.5 
A.B. 3:5 2.2 
MSS. 28.7 35.0 
M.A. 2.2 
Ph.D. 21.0 17.7 
DSci. 1.5 
Other 147 10.9 
124 from non-educational institutions.......... 13% 
210 from other than active member 
institutions 20% 


Industrial membership was approved for 
three companies, bringing the total to 
187: 1. Carrier Corporation 2. Varian 
Associates 3. Wisconsin Motor Corpora- 
tion 


San Diego State College was approved 
as an Affiliate member and the Nova 
Scotia Technical College was declared 
eligible for active membership. 

Life membership was approved for 20 
members bringing the total for the year 
to 45. The following members are listed 
as “address unknown;” thus we can’t 
send them the JourNnat or dues notices 
and they probably will have to be 
dropped at the end of the year. If you 


have information on any of them please 
send it to the Secretary’s office. 


Alphonso Ambrosio 
Sidney R. Blair 

E. S. Borgquist 

J. Ansel Brooks 
Ellsworth A. Brown, Jr. 
Stanley C. Brown 
Arvid W. Carlson 
Morton A. Coyne 
Patricia H. Eyer 
Lindley E. Flanagan, Jr. 
Gordan M. Goudey 
George W. Haas 
Walter W. Halcomb 
Ray A. Harrold 

Frank L. Holman, Jr. 
Philip S. Horne 
Bernard A. Huffman 
Harry S. Imming 
Frank J. Janza 

Roger F. Klein 

Leroy Joseph Krzycki 
Richard Bernard Ladner 
Lloyd D. Lee 

Robert Charles McCollum 
Lloyd S. Moore, Jr. 
Richard Bullis Norman 
Herbert A. Osterkamp 
Nicholas A. Pananides 
Aladdin N. Perkins 
Donald A. Ringe 

Ren G. Saxton 

F. W. Walsh 

Burdett W. Warner 
Adrian J. Westbrock 
Robert M. Williams 


The deaths of 61 members were re- 
ported during the year. Resignations 
totaled 214, the highest in three years. 
The drops from membership for non- 
payment of dues for two years totaled 
211, 65 in the under 36 years of age 
category and 146 in the older group. 
This is a considerable increase over the 
160 average for the previous three years. 
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Budget 


A budget of $140,860 for 1960-61 
was approved. This is 6.5% greater 
than the one for the current year and 
is based on a growth equal to three- 
fourths of that of 1959-60. This means 
that everyone must continue to do his 
share of ASEE promotional activities. 
The level of articles in the JouRNAL OF 
ENGINEERING EpvucaTion has gone up, 
the programming for Annual Meetings 
has improved, and the recognized stature 
of the Society as reflected by its special 
projects is higher than ever before! You 
do have something to sell. 

The Emergency reserve fund was in- 
creased from $75,000 to $90,000, due 
primarily to unexpected and unbudgeted 
income from special projects—salary re- 
coveries and recovery of indirect costs. 
It also was decided that an audit be 
made to determine the indirect cost per- 
centage for the Society. 

The Machine Records Committee re- 
ported that considerable savings could 
be made by using IBM card data and 
offset printing for the Yearbook-Direc- 
tory. The Executive Board voted to 
authorize the Committee to proceed with 
the conversion of the Yearbook-Directory 
data to a punch card system and with 
studies of other aspects of Society opera- 
tions. 


Projects 


The actions taken in getting the Un- 
dergraduate Equipment Survey under- 
way were approved. The study was 
made at the request of the National Sci- 
ence Foundation. ASEE was not asked 
for an endorsement of the program; nor 
has it discussed the desirability or feasi- 
bility of such a program. 

The receipt of a grant of $16,000 from 
the Ford Foundation for an opinion sur- 
vey, regarding graduate work and engi- 
neering teaching as a career, of Tau Beta 
Pi members, was made a matter of rec- 
ord. This is a continued activity of the 
Committee on Development of Engineer- 
ing Faculties and will be directed by 
H. A. Foecke. 

A proposal for the “Evaluation of Non- 
Resident Graduate Work in Engineering” 
was approved for submission to a founda- 
tion. The budget is $110,000. This is 
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a follow-up and outgrowth of one aspect 
of “Facilities and Opportunities For 
Graduate Study In Engineering” pub- 
lished in 1958 and needs to be made be- 
cause that type of graduate work has 
been growing so rapidly during the past 
few years. 

The Visiting Engineers Committee was 
authorized to seek funds for an extension 
of its program beyond January 1, 1961, 
in order to accommodate the large num- 
ber of requests for visits. The National 
Science Foundation provided funds for 
the current program. 

There were so many well qualified ap- 
plicants for Iowa State University’s sum- 
mer institute, “Nature and Properties of 
Materials,” that its request for ASEE co- 
sponsorship, without financial responsi- 
bility, of a repetition of its current pro- 
gram in the summer of 1961 was ap- 
proved. It is hoped other institutions 
will initiate programs in this vital area 
of engineering. 

The invitation of the Engineering Ac- 
tivities Board of the Society of Automo- 
tive Engineers to cooperate with and co- 
sponsor, without financial responsibility, 
the development of a session on the 
break-through in engineering education 
at SAE’s annual meeting in Detroit on 
Jan. 9-13, 1961, was approved. 

The Executive Board reaffirmed its in- 
terest in a foreign visitors project and 
the Secretary and Vice President for In- 
structional Divisions were instructed to 
proceed with developing a proposal. 

On the recommendation of ECAC, a 
resolution was approved which establishes 
the interest and concern of ASEE in the 
effectiveness of the many counseling and 
guidance programs supported by Fed- 
eral funds in the areas of mathematics, 
science, and engineering and reaffirms 
the offer of ASEE of its wholehearted 
support through the ECPD Guidance 
Committee to make each Institute as ef- 
fective as possible by assistance, upon 
request, in orienting the trainees in a 
fuller appreciation of the major fields in 
engineering and science. As one result 
of its study of its organizational structure 
and functioning ECAC decided to limit 
its activities to the area of administration. 

A few changes in the Constitution and 
By-Laws were approved by the General 
Council. They remove an inconsistency 
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of wording regarding the increase of dues 
by the General Council within the ceiling 
limits and remove the designation of 
committees from the By-Laws. The 
changes now go to ECAC and ECRC for 
approval prior to submission to the in- 
dividual members. 

It was agreed that planned bus trips 
with guides to scenic spots should be 
planned for the one or two days im- 
mediately before and after the 1962 An- 
nual Meeting at the Air Force Academy. 


Project Management Committee 


At the suggestion of President B. R. 
Teare, Jr. and President Elect E. A. 
Walker it was voted that a “Project Man- 
agement Committee” of about seven 
members be appointed and that $5,000 
from the unallocated reserve be appro- 
priated for one year’s operation. The 
purpose of the Committee will be to 
initiate proposals for foundation support, 
get the grants, pick the project directors, 
and after the projects are completed put 
them in the hands of those responsible 
for implementation. The seven people 
on the group must agree to spend 10 to 
20 days per year at meetings. Travel ex- 
penses, but no stipends, are to be paid. 

The International Relations Committee 
will become an ASEE committee, instead 
of an ECAC, on the recommendation of 
ECAC. It also was recommended that 
a study be made of the possible reorgan- 
ization or combination of ASEE’s com- 
mittees on National Legislation and Rela- 
tions With the National Science Founda- 
tion and ECRC’s Committee on Relations 
With the Federal Government. ECRC 
also announced the formation of an Inter- 
disciplinary Research Committee and a 
new basis for membership eligibility. 

P. T. Bryant, Editor of the JouRNAL OF 
ENGINEERING EpuCATION, proposed the 
development of a series of radio or TV 
programs to orient high school students 
in regard to the nature of engineering. 
A series of 10 films, Horizons of Science, 
has been prepared by the Educational 
Testing Service with the assistance of a 
pilot grant from the National Science 
Foundation. The Executive Board voted 
that Mr. Bryant continue his study of a 
radio, TV, or radio and TV series, that 
he inquire about it at various institutions, 
that he develop a broad picture of bring- 
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ing information to high school students, 
and that he explore the cooperation and 
interest of the various ASEE and ECAC 
committees, as well as of ECPD. 


Teaching Positions Available 


Because of the number of requests 
from non-members of ASEE for informa- 
tion on how to find out about teaching 
openings, the JouRNAL OF ENGINEERING 
EpucatTion henceforth will carry a new 
classified ad section on “Teaching Posi- 
tions Wanted.” The cost will be $2.00 
per line, the same as for the “Teaching 
Positions Available” section. 

Summer schools approved are: 


1961—Aeronautical Engineering Di- 
vision—A one-day program in 
connection with the Annual 
Meeting to discuss curric- 
ulum matters. 

1962—Chemical Engineering Diwi- 
sion—Its regular 5-year sum- 
mer school at the University 
of Colorado, August 20-25. 
The purpose is to bring 
chemical engineering teachers 
together to present new ideas 
and concepts in the teaching 
of chemical engineering sub- 
jects. It is proposed that a 
grant from the National Sci- 
ence Foundation be sought to 
finance the program. 


On the recommendation of the Annual 
Meeting Committee it was voted that the 
location of the following Annual Meet- 
ings be approved: 1964—University of 
Maine; 1965—Illinois Institute of Tech- 
nology 


President Elect E. A. Walker stated 
that for the next meeting of the General 
Council he wanted to have a discussion 
of ways and means of making the Gen- 
eral Council more effective. Because of 
its size and infrequent meetings it now 
serves primarily as an “approval of re- 
ports” body. Future meetings are: 


Executive Board—Sept. 21, 1960; Chi- 
cago, Ill. 
Nov. 17, 1960; 
Washington, D. C. 
General Council—Nov. 16, 1960; 12:00 
o'clock noon; Wash- 
ington, D. C. 
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Citations for Honorary Membership 


Honorary members are chosen “from among those who have rendered 
eminent service to mankind in engineering education or other engineering 


fields.” 


Election is by favorable vote of at least three fourths of the 


General Council. No more than two can be elected in a given year. 


HENRY TOWNLEY HEALD 


Following several years of experience 
in structural design in railroading and in 
city development you have made a career 
of teaching and educational administra- 
tion, occupying increasingly responsible 
positions to and including the Presidency 
of an engineering college and the Chan- 
cellorship of a great university. 

Throughout this period you have 
shown a high regard for ethical practices 
and insisted upon the teaching of the 
broad responsibilities of the engineering 
profession as well as the technical details. 

In addition, you have been a partic- 
ipant and a leader in civic activities of 
wide variety and scope, including city 


development, safety education and im- 
provement, the advancement of the pro- 
fession of engineering through commit- 
tee and society activities. You have held 
offices, frequently including the presi- 
dency or chairmanship, in numerous re- 
gional and national engineering and wel- 
fare organizations, including the presi- 
dency of this society, and you now direct 
one of the nation’s largest and most ac- 
tive philanthropic and welfare founda- 
tions. 

In recognition of this noteworthy ca- 
neer, the American Society for Engineer- 
ing Education has elected you its fifth 
Honorary Member. 


JAMES STACY THOMPSON 


Upon graduation from the University 
of Wisconsin you joined the staff of a 
young but growing engineering-book 
publishing house. You started your ca- 
reer as a publisher by visiting engineer- 
ing schools throughout the United States 
and Canada seeking new books for pub- 
lication and recommending improvements 
in textbook selection. During succeed- 
ing years you advanced in your organiza- 
tion through the offices of Manager of 
the Educational Department, Secretary, 
Vice President, President, and Vice Chair- 
man of the Board of Directors. 

Throughout these years you held be- 
fore yourself and your associates the high 
objective of ever improving technical 
books for instruction purposes. During 
the period of your publishing service, and 
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to a great extent through your efforts 
and direction, your company produced 
many of the best known and most widely 
used textbooks and series of textbooks 
for the field of engineering education. 

You have been a member of the Amer- 
ican Society for Engineering Education 
since 1911. In addition to various com- 
mittee assignments, you served as the So- 
ciety’s Treasurer for eight years, and on 
its General Council for twelve years. 

In recognition of your devotion to the 
improvement of engineering education 
through the conception and production 
of useful text and reference books the 
American Society for Engineering Edu- 
cation has elected you its sixth Honorary 
Member. 
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The Lamme Award consists of a gold medal and 
bronze replica bestowed annually upon a distin- 
guished engineering educator for excellence in teach- 
ing and contributions to the art of teaching; contri- 
butions to research and technical literature; achieve- 
ments which contribute to the advancement of the 
profession; and engineering administration. 
Iamme trust fund was established in memory of 
Benjamin Garver Lamme. 


The 


THEODORE von KARMAN has long 
been considered one of the foremost 
aeronautical scientists, and has been ac- 
corded world-wide recognition for his 
research achievements and personal lead- 
ership in mechanics, aerodynamics, and 
associated fields. His great number of 
publications, his fundamental contribu- 
tions to theory and experiment, his re- 
search institutes on two continents, his 
directorship of AGARD and its influence 
on international security, all contribute 
to the breadth and pre-eminence of his 
achievements. 

Born in Budapest, Hungary, May 11, 
1881, the son of a famous teacher, Dr. 
von Karman was graduated with highest 
honors from the Royal Technical Univer- 
sity at Budapest as a mechanical engi- 
neer in 1902. He practiced with the 
Ganz Company for three years, return- 
ing to the academic life for study in 
mathematics, physics, and mechanics at 
the University of Gottingen, where he 
received the Ph.D. in 1909 and taught 
as Assistant Professor until 1912. He 
then became Professor of Aeronautics 
and Director of the Aeronautical Insti- 
tute at the University of Aachen, Ger- 
many, a post which he filled brilliantly 
until 1930, developing an outstanding 
aeronautical center. 

After a lecture tour to the United 
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States in 1926 under the auspices of the 
Daniel Guggenheim Fund for the Pro- 
motion of Aeronautics, a series later ex- 
tended around the world, he acted for 
some years as a visiting professor in this 
country, Japan, China, and India. In 
1930 he came permanently to Pasadena, 
California, joining the faculty and head- 
ing the Guggenheim Aeronautics Lab- 
oratory at the California Institute of 
Technology. There he built up a second 
great research institute, combining the- 
ory and experiment in a new type of 
engineering science, and evolving a new 
generation of aeronautical engineers who 
could apply the results of fundamental 
thought to the practical problems of the 
supersonic age. 

From 1939 he served as consultant to 
the Air Force, and in 1944 organized 
and served as Chairman of the Advisory 
Board to the Commanding General, 
where he again brought scientific meth- 
ods to military research and develop- 
ment, planning, and operations. After 
World War II he was largely responsible 
for the establishment of an Advisory 
Group on Aeronautical Research and De- 
velopment (AGARD) within the North 
Atlantic Treaty Organization. He was 
unanimously elected its first Chairman, 
and has been twice re-elected; here he 
has greatly furthered cooperative aero- 
nautical developments among the NATO 
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To THEODORE VON KARMAN, engineer, scientist, 
teacher, administrator, and world citizen; for his out- 
standing, creative, and inspiring teaching; for his 
development of superior engineering educational and 
research programs in both Europe and America; for 
his pioneering writings; for his interpretation and 
application of advances in engineering and science; 
for his contributions to national security and inter- 
national peace; for his great humanitarianism, warm 
personal qualities, and keen personal insight, we 


present this thirty-third Lamme Award. 
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nations and forces in support of world 
peace and security. 

Throughout his career, Dr. von Kar- 
man has made significant contributions 
both as an individual and as a team 
member in many fields, notably applied 
mathematics, physics, strength of mate- 
rials, stress analysis, and the theory of 
elasticity, including elastic stability, 
monocoque structures, and vibrations; 
the mechanics of ideal, viscous, and com- 
pressible fluids, turbulence, and the aero- 
dynamics of aircraft; the hydrodynamics 
of planing surfaces; heat transfer, com- 
bustion, and rockets. 

While the four volumes of his col- 
lected works (London, 1956), well over 
one hundred published papers, reflect the 
variety of his scientific interests, they 


1928—George F. Swain 
1929—Irving P. Church 
1930—Charles F. Scott 
1931—Dugald C. Jackson 
1932—Arthur N. Talbot 
1933—Dexter S. Kimball 
1934—Edward R. Maurer 
1935—William E. Wickenden 
1936—Herman Schneider 


1938—Robert L. Sackett 


omit much of his consulting work. This 
has dealt with important projects rang- 
ing from airplanes to suspension bridges 
and windmills, and from helicopters to 
rocket propulsion. His unpublished re- 
ports in the files of many industries and 
governments, together with the further 
work stimulated by his suggestions, rep- 
resent a very large contribution to our 
modern technology. 

Most important of all, however, has 
been his personal inspiration, guidance, 
and encouragement to countless students 
and _ fellow-workers. They have re- 
sponded, as all who know him do, to his 
warm friendliness, his great intellectual 
powers, his penetrating intuition, his ac- 
curate judgment, and his tremendous 
personal and scientific stature. 


1939—Stephen P. Timoshenko 1950—Fred B. Seely 
1940—Audrey A. Potter 
1941—Anson Marston 
1942—Roy A. Seaton 
1943—Thomas E. French 
1944—Hardy Cross 
1945—Harry P. Hammond 
1946—Robert E. Doherty 
1947—Warren K. Lewis 
1937—Frederick E. Turneaure 1948—Alexander G. Christie 
1949—Karl T. Compton 


1951—Allan R. Cullimore 
1952—Solomon C. Hollister 
1953—Harry S. Rogers 
1954—Thorndike Saville 
1955—Vannevar Bush 
1956—Llewellyn M. K. Boelter 
1957—William L. Everitt 
1958—Linton E. Grinter 
1959—Gordon S. Brown 
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The George Westinghouse Award was established by 
the Westinghouse Educational Foundation in 1946 
as an annual award to young engineering teachers 
of outstanding ability to recognize and encourage 
their contributions to the improvement of teaching 
methods for engineering students. 
sists of $1,000 in cash and an appropriately en- 
graved certificate. 


The award con- 


ROBERT BYRON BIRD was born in 
Bryan, Texas on February 5, 1924. He 
became interested in engineering and in 
academic work through the influence of 
his father, who is a distinguished civil 
engineer. 

Dr. Bird received his B.S. degree in 
Chemical Engineering from the Univer- 
sity of Illinois in 1947. His undergrad- 
uate work was interrupted by a three- 
year period of service in the Chemical 
Warfare Service, 1943-46. He rose to 
the rank of First Lieutenant and was 
awarded the Bronze Star Medal for 
meritorious service in combat in Ger- 
many. 

His graduate training was in the field 
of physical chemistry taken at the Uni- 
versity of Wisconsin, from which he re- 
ceived his Ph.D. in 1950. This was 
supplemented by a year at the Univer- 
sity of Amsterdam as a Fulbright Fellow, 
1950-51, and by a year as Project Asso- 
ciate in Chemistry at the University of 
Wisconsin, 1951-52. 

Dr. Bird’s teaching career began as 
an Assistant Professor in Chemistry at 
Cornell University, 1952-53. He then 


was invited to join the Department of 
Chemical Engineering, University of 
Wisconsin, as a Project Associate, with 
the assignment of developing a more 
fundamental approach to those problems 
of chemical engineering which involve 
the transfer of momentum, mass, and 
heat. In 1955, he was made Associate 
Professor, and in 1957, at the unusually 
early age of 33, was promoted to a full 
professorship, which position he now 
holds. 

The research contributions of Dr. 
Bird have been made in the field of 
molecular theory of gases and _ liquids 
with particular reference to their trans- 
port properties, and in theoretical devel- 
opments in fluid mechanics, heat trans- 
fer, and mass transfer. Through appli- 
cation of the Navier-Stokes equations, he 
has made important extensions of theo- 
ries in the fluid mechanics of non- 
Newtonian fluids, and in heat and mass 
transfer. He developed important en- 
gineering principles in calculating the 
flow of plastics in extrusion processes, 
and heat transfer to non-Newtonian 
fluids. 
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Oct., 1960 AWARDS 


To Rosert Byron Bien, for his challenging and 
inspired teaching; for his brilliance and enthusiasm 
in translating basic science into engineering proce- 
dures, and in introducing new concepts into engi- 
neering education both here and abroad; for his 
original and scholarly textbooks; for his leadership 
in improving chemical engineering education at both 
the undergraduate and graduate levels; and espe- 
cially for his constant and unselfish devotion to the 
interests of students; we present this fifteenth George 


Westinghouse Award. 
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The results of his researches are given 
in some 40 papers, published in scien- 
tific and engineering journals not only in 
this country, but also abroad. He is 
co-author of two books, Molecular The- 
ory of Gases and Liquids (1954), and 
Transport Phenomena (1960). The lat- 
ter is receiving widespread attention 
among engineering educators, and _ al- 
ready is exerting a marked effect on 
curricula and instruction in chemical en- 
gineering. He received the Curtis W. 
McGraw Research Award of the Society 
in 1959 for his outstanding research 
achievements. 

Lectures on a variety of chemical en- 
gineering subjects have been presented 
by Dr. Bird to university groups, to tech- 
nical societies, and to the technical staffs 
of various companies, both in this coun- 
try and abroad. In 1957, he was in- 


1946—James N. Goodier 
1947—B. Richard Teare, Jr. 
1948—Hunter Rouse 
1949—Joseph Marin 
1950—Rolf Eliassen 


1951—Glenn Murphy 
1952—Gordon S. Brown 
1953—Edward F. Obert 
1954—Thomas J. Higgins 
1955—Robert R. White 


vited to present a lecture on “Teaching 
of Transport Phenomena” at the Confer- 
ence of Deans of Engineering. During 
the second semester of 1957-58, he held 
a Fulbright Lectureship at Delft, Neth- 
erlands. 

Dr. Bird is one of those rare individ- 
uals who is brilliant and provocative in 
both teaching and research. He has un- 
usual ability as a linguist, with a reading 
and speaking knowledge of Dutch, Ger- 
man, and French and a reading knowl- 
edge of Russian. When holding the 
Fulbright Lectureship at Delft, he de- 
livered all of his lectures in Dutch. He 
is an accomplished organist, with a par- 
ticular interest in the music of Bach. 
He is an outdoor enthusiast and has 
taken many extensive cycle and canoe 
trips. 


1956—Milton C. Shaw 
1957—Robert E. Treybal 
1958—Willis W. Harman 
1959—Max S. Peters 
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The Vincent Bendix Research Award consists of a 
gold medal and citation conferred annually for out- 
standing research contributions, either in original 
thought or administrative leadership, to a staff mem- 
ber of the colleges of engineering in the United 


The award was established through the ef- 


forts of the Engineering College Research Council 
and the Bendix Aviation Corporation. The latter 
granted funds to establish the award in 1956. 
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MAURICE J. ZUCROW, Atkins Profes- 
sor of Engineering, Purdue University, 
has been in charge of instruction and 
research in gas turbines and jet propul- 
sion since its inception in 1946. 

The Jet Propulsion Center of Purdue 
University, first in the country devoted 
exclusively to instructional research, is 
peculiarly the product of his genius and 
enthusiasm—founded upon his belief in 
the rocket jet as the aircraft and missile 
power plant of the future and his con- 
viction that varied phenomena relating 
to rocketry would long provide fresh 
challenges for research. 

Through intimate liaison with indus- 
try and governmental agencies he has 
selected basic problems within the ca- 
pacity of graduate students so that sig- 
nificant contributions to knowledge have 
been made in the process of training 
research engineers. Notably the Center 
has led the rocket engine industry into 
the use of higher pressures and novel 
methods of cooling, resulting in greater 
power from available fuels. 

It is characteristic of Dr. Zucrow that 
his outlook is much broader than that of 


the successful researcher. He has an 
intense interest in engineering design and 
is providing primary leadership today in 
this area as chairman of the Design 
Committee of the School of Mechanical 
Engineering. His stimulating influence 
in the field stems from his ability to 
solve complex problems by the applica- 
tion of essential fundamentals. He be- 
lieves in exercising a student’s mind in 
the power of a principle. 

Twenty-one Ph.D. degree theses and 
fifty master’s degree theses have been 
completed at the Center. The excellent 
quality of graduates with training at the 
Center is recognized throughout the jet 
propulsion industry and many occupy 
positions of considerable responsibility. 
A warm camaraderie exists between Dr. 
Zucrow and those graduates. It is said 
that he has disciples rather than stu- 
dents. His visit to localities where they 
are employed is usually the signal for a 
social gathering and a lively exchange. 

Dr. Zucrow was born near Kiev, Rus- 
sia, in 1899. He graduated magna cum 
laude from Harvard University in 1922 
and received his master’s degree the fol- 
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To Maurice J. Zucrow, research engineer, teacher, 
and respected protagonist, for his exploitation of 
basic research in the field of jet propulsion; for his 
genius in stimulating and disciplining the creative 
endeavors of young research engineers; for the vigor 
of his intellect, the enthusiasm of his spirit and the 
prodigious and ever-renewed accomplishment of his 
mature years; for founding and directing the Purdue 
University Jet Propulsion Center; for participation 
in affairs that are vital to the competitive strength 
of our nation; for his notable contributions to the 
literature of jet propulsion and missile design, we 
present this fifth Vincent Bendix Award. 
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lowing year. He taught thermodynamics 
and mechanics of fluids, and mechanical 
vibration at Purdue University, until 
1929 while completing the work for the 
Ph.D. degree which he received in 1928 
—the first Ph.D. degree in engineering 
granted by Purdue. 

From 1929 to 1934 he was Vice Presi- 
dent of Paragon Vaporizer Corporation, 
in charge of engineering. He developed 
carburetion equipment for burning heavy 
fuels in spark-ignition engines. This was 
followed by three years as a partner in 
Hubbard Engineering Company, consul- 
tants in electric and water utilities. 

He was subsequently engaged in man- 
ufacture of instruments and control de- 
vices as General Manager of Ring Bal- 
ance Instrument Company, followed by 
two years in thermodynamic design of 
gas turbines with the Elliott Company, 
before joining the Aerojet Engineering 
Corporation. 

It was with Aerojet in Azusa, Cali- 


1956—Clifford C. Furnas 
1957—Theodore von Karman 


fornia, as technical assistant to the Ex- 
ecutive Vice President, that he became 
deeply involved in the field of rocketry. 
Here he was in charge of technical 
phases of solid propellant and Jato pro- 
duction, and general preliminary design 
of rocket propulsion equipment. 

He has had many responsibilities, na- 
tionally, in jet propulsion. He is cur- 
rently a member of the Ordnance Scien- 
tific Advisory Committee, Department of 
the Army; the board of directors of the 
American Rocket Society, and the ad- 
visory panel to the Committee on Science 
and Astronautics of the House of Rep- 
resentatives. 

Dr. Zucrow is author of Gas Turbines 
and Jet Propulsion, 1948; Co-author of 
Principles of Guided Missile Design, 
1956. His two-volume work, Aircraft 
and Missile Propulsion, 1958, written 
primarily for students, has become a 
prime reference for professional engi- 
neers. 


1958—Hunter Rouse 


1959—Robert F. Mehl 
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CURTIS 
McGRAW 


future. 


AWARD 


The Curtis W. McGraw Research Award was estab- 
lished to recognize outstanding early achievements 
by engineering college research workers and to en- 
courage the continuance of such productivity in the 


The award was sponspored by the Engi- 


neering College Research Council with the assistance 
of the McGraw-Hill Book Company. The award 
consists of $1,000 in cash and an appropriately en- 
graved certificate. 


ALI BULENT CAMBEL was born of 
Turkish parents on April 9, 1923, and 
became a U. S. citizen in 1951. 

He obtained his first degree in 1942 
in the Liberal Arts at Robert College in 
Istanbul, Turkey. Subsequently, he 
studied chemical engineering at the Uni- 
versity of Istanbul. Arriving in the 
United States, he studied mechanical en- 
gineering and naval architecture at the 
Massachusetts Institute of Technology. 
He attended the California Institute of 
Technology where he received the de- 
gree of M.S. in 1946, after which he 
studied at the University of Iowa, where 
he earned the Ph.D. degree in 1950. 

Dr. Cambel’s teaching career began 
in 1947 as an Instructor in Mechanical 
Engineering at the University of Iowa, 
where he rose to the rank of Associate 
Professor of Mechanical Engineering. 
He joined the faculty of Northwestern 
University in 1953 as Associate Professor 
of Mechanical Engineering, being pro- 
moted to full Professor in 1956. In 1957 
he was appointed Chairman of North- 
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western’s Mechanical Engineering De- 
partment, which position he now holds. 

Dr. Cambel’s professional interests 
have been in gasdynamics with particu- 
lar emphasis on problems which trans- 
cend rigid disciplinary lines. Thus, he 
has done extensive research in aerother- 
mochemistry, combining fluid mechanics, 
thermodynamics, heat transfer, and 
chemical reaction kinetics. Presently he 
is extending his work to magnetohydro- 
dynamics and plasma physics. 

At Northwestern University he de- 
veloped a unique laboratory for research 
into the various aspects of gasdynamics 
and magnetohydrodynamics. Working 
closely with an enthusiastic group of 
graduate students, he has spearheaded 
the development of simple but versatile 
laboratory facilities. In spite of the 
sophistication of these experiments he 
has succeeded in interesting undergrad- 
uate students even on the freshman level 
in participating in the various research 
activities. Much of Dr. Cambel’s re- 
search forms the basis of pioneering 
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To Aut BuLent Case. for his original research 
and contributions to the literature in different as- 
pects of gasdynamics; for originating with his stu- 
dents new concepts and methods in high velocity 
flame stabilization; for developing a research pro- 
gram which attracts a large group of graduate stu- 
dents who enthusiastically pursue research in aero- 
thermochemistry, magnetohydrodynamics and plasma 
physics; for his inspiring teaching of the newer fields 
which only a few years ago were in the realm of 
pure science and for his leadership in mechanical 
engineering education, we present this fourth Curtis 
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M. McGraw Research Award. 


courses which he introduces in spite of 
the lack of suitable textbooks. 

The author and co-author of many 
papers, Dr. Cambel has co-authored Gas 
Dynamics, published by the McGraw- 
Hill Book Company in 1958. He is also 
co-editor of the Proceedings of the Gas 
Dynamics Symposia, which are held bi- 
ennially under his leadership. He has 
been an invited lecturer at many of the 
nation’s engineering schools and research 
laboratories. 

Active in professional society activi- 
ties, Dr. Cambel has been Chairman of 
the Heat Power Sub-Division of the 
ASEE and currently is serving as the 
Secretary of the Mechanical Engineer- 
ing Division. A prominent member of 
the American Rocket Society, he was 


elected to Fellow membership in 1955 
and to the Society’s Board of Directors 
in 1960. He has been Vice-Chairman 
of the Combustion and Propellants Tech- 
nical Committee and presently is serving 
as the Chairman of the Magnetohydro- 
dynamics Technical Committee. He is 
an Associate Editor of the ARS Journal. 
In 1959 the American Rocket Society 
awarded to Dr. Cambel the J. Edward 
Pendray Award for his outstanding con- 
tributions to the scientific literature. 
Earlier he received a leadership award 
from the YMCA. 

Widely read and widely travelled, Dr. 
Cambel is the father of four children, 
and weekends find the whole Cambel 
family taking bicycle trips along Lake 
Michigan. 


1957—George Gerard 
1958—C. M. Sliepcevich 
1959—R. Byron Bird 
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Other ASEE Awards 


Besides the four major awards pre- 
sented at the Annual Banquet at Purdue 
on June 23, three other awards were 
presented at the Annual Meeting for 
distinguished performance in _ specific 
areas of engineering education. 


The James H. McGraw Award 

Each year the Technical Institute Di- 
vision of the American Society for En- 
gineering Education presents to an out- 
standing contributor to technical institute 
education the James H. McGraw Award. 
Established in 1950 by the McGraw- 
Hill Book Company in memory of 
James H. McGraw, the award consists 
of $500 and an appropriately engraved 
certificate. 

The award for 1960 went to Kenneth 
L. Holderman, Coordinator of Common- 
wealth Campuses for Pennsylvania State 
University and a member of ASEE since 
1945. 


Engineering Graphics 
Distinguished Service Award 

The Distinguished Service Award is 
presented by the Engineering Graphics 


Division of ASEE to express the deep 
appreciation of the Division and to ac- 
knowledge by means of a certificate and 
a citation the distinguished services 
rendered by the recipient as a teacher 
of engineering graphics. 

The award for 1960 went to Clifford 
H. Springer, Professor of General Engi- 
neering at the University of Illinois and 
a member of ASEE since 1927. 


Engineering Graphics 
Nomography Award 

The Nomography Award is presented 
for the best nomogram published during 
the past year. This year the award is 
made with the cooperation of the Gen- 
eral Motors Engineering Journal. 

The Nomography Award of $100 was 
presented this year to R. L. Patton, Su- 
pervisor, Equipment Design and Selec- 
tion, Gulf Oil Corporation, Port Arthur, 
Texas, for “Velocity of Steam in Pipes,” 
in the September 1959 Plant and Power 
Services Engineer, page 43. 


JOURNAL ACCEPTING TEACHING POSITIONS 
WANTED ADVERTISING 


Teaching Positions Wanted advertising is now being accepted by the JouRNAL oF 
ENGINEERING EDUCATION as a new service to its members and to others interested in 
entering the engineering teaching field. Any individual seeking a teaching position, 
regardless of membership in ASEE, can now purchase space in the JourNAt at the 
regular rate of two dollars per line. This new service is expected to be especially 
valuable to those not now in engineering teaching who would like to enter the field. 
In the past there have been ample avenues for the teacher to seek opportunities 
outside of teaching, but the engineer in industry or the armed services has not had 
full opportunity to seek positions in teaching. 

The new advertising feature was authorized at the June, 1960, meeting of the 
Society’s Executive Board. 
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The Technical Institute in America 


G. ROSS HENNINGER 


Director of the Survey 

President 

Ohio College of Applied Science 
and Ohio Mechanics Institute 


Specifically, my assigned topic for this 
occasion is “The Major Findings of the 
Survey.” “The Survey” refers to the Na- 
tional Survey of Technical Institute Edu- 
cation, recently conducted for the Amer- 
ican Society for Engineering Education 
under a supporting grant from the Car- 
negie Corporation of New York. 


History and Scope of Survey 


The idea of the Survey was conceived 
and adopted by the ASEE Technical In- 
stitute Division in 1954. The purpose 
was to bridge the thirty-year gap since 
the Wickenden-Spahr ASEE survey, and 
to determine the present status and po- 
tential of technical institute education. 
With the understanding support of the 
ASEE General Council and its secretary, 
the idea was developed into a detailed 
formal proposal, approved by the Gen- 
eral Council, and endowed with financial 
support during 1955. The work up to 
this point was executed by the ASEE 
Technical Institute Study Committee con- 
sisting of Kenneth L. Holderman of The 
Pennsylvania State University, Leo F. 
Smith of the Rochester Institute of Tech- 
nology, Karl O. Werwath of the Mil- 
waukee School of Engineering, and G. 
Ross Henninger then of Iowa State Col- 


A summary of major findings of the 
recent National Survey of Technical 
Institute Education conducted for the 
American Society for Engineering 
Education under a supporting grant 
from the Carnegie Corporation of 
New York. Prepared as one of four 
parts of a panel program for the An- 
nual Meeting of the American Society 
for Engineering Education at Purdue 
University, June, 1960. 
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lege, operating under the dynamic chair- 
manship of Edward E. Booher of the 
McGraw-Hill Book Company, Inc. 

In 1956, with the project financed and 
ready to go, the Study Committee estab- 
lished a Survey Project Committee to 
develop and carry through all operational 
phases of the project including the prep- 
aration and publication of a comprehen- 
sive report. This committee as estab- 
lished consisted of H. Russell Beatty of 
Wentworth Institute, Maynard M. Bor- 
ing of the General Electric Company, C. 
J. Freund of the University of Detroit, 
George A. Gullette of North Carolina 
State College, Robert L. Shurter of Case 
Institute of Technology, and Leo F. 
Smith, operating under the inspiring 
chairmanship of Kenneth L. Holderman, 
with G. Ross Henninger released by Iowa 
State College to serve as Executive Di- 
rector of the project. During 1956, this 
group translated the Proposal into a com- 
plete and detailed program of field opera- 
tions, logistically balanced to function on 
a national basis. 

During 1957, the field work was con- 
ducted and the assembly of information 
(8 file drawers full) was completed. 
This was accomplished through fourteen 
regional committees functioning in par- 
allel. These regional committees oper- 
ated on an intimately co-ordinated basis 
under a common program structure, but 
with full and responsible autonomy for 
the conduct of local work and the exer- 
cise of local brain power. As 1959 drew 
to a close, the report of this activity came 
off the presses and, as 1960 opened, was 
distributed through the mails. Also, it 
went into the general book markets in a 
hard-cover edition, as a unit of The Car- 
negie Series in American Education pub- 
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lished by McGraw-Hill in recognition of 
their importance to the future of Amer- 
ican education. 

This report? is no one-man _brain- 
child; nor yet a one-committee brain- 
child. It represents the consolidated 
results of 143 persons representative of 
education, industry, and the engineering 
profession, who made up its several 
working committees, and who contrib- 
uted more than 753 man-days of time 
and traveled a total of 125,182 man-miles 
in the fulfillment of their Survey work. 
These people, normally operating in 
teams of two, visited and conducted in- 
terviews at 90 educational institutions in 
39 states and at 140 industrial enterprises 
or other employers of technological per- 
sonnel in 25 states. These visits also in- 
cluded schools and industries in the state 
of Nuevo Leén, Mexico, and the prov- 
inces of Ontario and Manitoba in Can- 
ada. They were generously aided by the 
people at the schools and industries vis- 
ited. Of such is this Survey Report. It 
bridges the thirty-year gap since the 
Wickenden-Spahr report. It provides a 
solid basis for necessary developments in 
the total educational enterprise concerned 
with the rapidly growing field of engi- 
neering and the related sciences and 
technologies. 


Summary of Salient Findings 


This brief review of the scope and 
nature of the Survey provides an ap- 
propriately orienting background against 
which to present some of the more sig- 
nificant findings. Subject to the inevit- 
able risks of over-simplification, these 
may be briefly stated as follows: 


1. It confirmed the fact, also reflected 
in the findings of the President’s Commit- 
tee on Scientists and Engineers, that the 
much publicized shortage of engineers 
and scientists actually resolves itself prin- 
cipally into an acute shortage of qualified 
technicians in engineering and science. 

2. It revealed and emphasized the fact 
that the nation needs not more and 
bigger engineering schools, but better 


1The Technical Institute in America, 
McGraw-Hill Book Company, Inc., Decem- 
ber, 1959. 
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ones, supported by a full development 
and co-ordination of “The Technical In- 
stitute Idea in Higher Education.” This 
happens to parallel and support the gen- 
eral tenor of the findings of the recent 
ASEE study and evaluation of engineer. 
ing education.” 

3. Brought again to light—and on a 
nation-wide basis—the facts implicit in 
the Wickenden-Spahr report of thirty 
years ago: That higher education is miss- 
ing a bet in service to the nation and 
in service to the nation’s youth by con- 
tinuing failure to recognize that technical 
institute education is an integral part of 
the expanding needs for engineering edu- 
cation, and cannot be excised or ostra- 
cised without critical damage to all par- 
ties concerned. 

4. Revealed the fact that industry 
across the nation, without quibbling 
about nomenclature or ivy-covered tradi- 
tions, was—and is—of necessity meeting 
the “crash” needs of expanding science 
and technology for technical manpower 
by the direct mass recruitment of likely 
warm bodies from all possible sources 
including high school undergraduates, 
These raw recruits are given quickie in- 
jections of educational insulin to convert 
their latent technological sugars, and 
costly on-the-job learning-by-doing-and- 
spoiling to develop a spot-competence of 
sorts—and all on a cost-plus basis. 

5. Revealed that an appalling propor- 
tion of graduates in engineering and sci- 
ence were—and still are—continuing to 
be occupied with work which has 
evolved out of engineering science into 
engineering technology, and which there- 
fore properly could be done even better 
by graduate engineering technicians. 
This has been reliably reported to be as 
high as 75% of the manpower in some 
engineering departments. Here, indeed, 
lies a major key to the so-called shortage 
of engineers and scientists. 


Some Significant Trends 


Another facet of this technological 
manpower problem, and one which gives 
an air of finality to the situation regard- 


2“Report on Evaluation of Engineering 
Education,” ASEE, June, 1955. 
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less of semantics, is revealed by data 
from the U. S. Bureau of Labor Statistics 
and from the U. S. Office of Education. 
These data reveal conclusively that, in 
spite of our much-talked-about exploding 
population, not enough persons are be- 
ing born daily to meet the expanding 


need for scientists and engineers if we - 


continue to insist upon subjecting these 
oncoming generations to the traditional 
national pattern of education, and if we 
continue to utilize the product of that 
educational system as we have utilized 
it up to this time. The rate of increase 
in need for technological manpower 
greatly exceeds the rate of increase in 
the national population? The change 
is upon us, and it is no passing storm. 
The time already is past due for a major 
modification of our traditional national 
concepts of what constitutes an adequate 
educational pattern, and in our tradi- 
tional concepts of what constitutes a bal- 
anced utilization of manpower. The 
change is inevitable. The only real 
choice that we have is whether we will 
effect the change through thoughtful 
planning and orderly processes of action, 
or just doggedly stand by our outmoded 
concepts and suffer the inevitable change 
through the force of circumstances with 
its resulting dislocations and waste. 
Another significant index in the man- 
power situation is the progressive decline 
in recent years in the total number of 
freshmen entering engineering colleges. 
This means fewer engineers and scientists 
to be graduated, instead of more as is 
called for on the present basis of utiliza- 
tion. Even if one takes the total enroll- 
ment statistics for both science and engi- 
neering, the projected curve in terms of 
graduates fails very substantially to meet 
the curve of expanding requirements on 
the basis of traditional utilization. Here, 
again, a major change of concept is in- 
dicated in both the educational pattern 
and the utilization pattern. There has 
been much discussion and speculation 
about this phenomenon. Suspecting that 


8 “Engineering Manpower and the Na- 
tional Interest,” The Engineering Manpower 
Commission of Engineers Joint Council. 
January, 1960. 
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the technical institutes might have been 
sequestering the students who failed to 
register in engineering schools last fall, 
for the second successive year, the Man- 
power Commission of The Engineers 
Joint Council circulated an emergency 
questionnaire to all accredited technical 
institutes. The questionnaire results 
showed that freshman registration in rec- 
ognized technical institute curricula also 
was lagging behind where it logically 
should have been. 

This latter situation reflects one of the 
major problems which continues to arise 
to plague the technical institute idea in 
higher education. That is, the question 
of status—social status, if you please. 
This status question is inherent in the 
prevailing American habit of regarding a 
four-year baccalaureate degree more as 
a mark of social distinction than as a 
measure of the fitness and effectiveness 
of the educational program for the in- 
dividual receiving it. This traditional 
over-emphasis on the collegiate baccalau- 
reate program has by direct inference 
and popular understanding placed the 
brand of second-class status on the two- 
year technical institute program. This 
situation has been condoned, if not ac- 
tually promoted, by the four-year col- 
leges and universities, including the en- 
gineering colleges with minor exceptions 
and some recent converts. Now, it is up 
to the engineering college, and to engi- 
neering education in general, to pitch in 
and help correct this unfortunate and all- 
too-common public misconception of the 
proper status of the technical institute 
program in higher education. The true 
measure of value of any educational pro- 
gram, from kindergarten to graduate 
level inclusive, is the effectiveness of its 
service to the individual in the develop- 
ment of his personal talents, rather than 
in any black magic associated with some 
measure of calendar time. This, then, 
becomes a logical basis for status, if we 
must have status—and it would recognize 
all equally effective programs as merit- 
ing equal status. 

Let us turn now to a brief discussion 
of the engineering technician and his 
logical place in the technological man- 
power picture. 
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The Place of the Engineering 
Technician 


The place of the engineering techni- 
cian is as broad and varied as the field 
of engineering itself. In fact, the place 
of the qualified technician is well estab- 
lished—and growing—across the whole 
spectrum of professional, technical, and 
business enterprise. It is neither new, 
nor peculiar to engineering, although en- 
gineering has been particularly slow in 
recognizing it. 

Just as a large and growing segment 
of the engineering science of yesterday 
has become today’s technology, and as 
such is competently handled by qualified 
engineering technicians, so will much of 
today’s expanding science become tomor- 
row’s technology. As the frontiers of 
engineering science move on, there must 
be an ever-growing supply of competent 
manpower to keep the over-all engineer- 
ing enterprise operating and growing. 
Recognition of “The Technical Institute 
Idea in Higher Education” provides a 
logical channel for the expansion of total 
technological manpower without any 
“watering-down” or “down-grading.” 

The quantitative aspects of this situa- 
tion may be indicated by the fact that 
in the present national economy there 
is a confirmed need for qualified and 
properly prepared technicians in engi- 
neering and related technologies which 
numerically exceeds the much-talked- 
about need for scientists and engineers. 
From this fact it follows that one of the 
most productive ways to increase the ef- 
fective total supply of engineering-scien- 
tific manpower is to co-ordinate the de- 
velopment and utilization of the engi- 
neering technician with the development 
and utilization of the engineer. This pre- 
sumes the courage to turn over to the 
engineering technician those segments of 
yesterday’s engineering and science which 
have become today’s technologies. And 
it must be recognized that these are very 
large segments. By doing this method- 


ically and determinedly, a corresponding 
multiplication of the time and energies 
of available qualified engineering-scien- 
tific manpower would be accomplished. 
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The Engineering Team 


Much has been said about “The En- 
gineering Team.” Let us examine it 
briefly. The phrase represents a con- 
venient word-picture which not only re- 
flects the approach to modern techno- 
logical problems which is required by 
their magnitude and complexity, but 
which helps to visualize the working re- 
lationships involved. In the beginning, 
when engineering was more art than sci- 
ence, the function of the engineering 
technician was not clearly separate from 
the function of the engineer. One per- 
son performed, and as we already have 
said, in too many cases still performs 
both functions. Failure to recognize this 
fact not only has interfered with full 
recognition of the separate but intimately 
related functions, but also has allowed 
considerable inefficiency in utilization of 
manpower to take hold in today’s indus- 
trial world. 

It is instructive to consider why and 
how technical-institute education came 
into being apparently so long before the 
need for it began to be appreciated.‘ 
Reflection upon this paradox brings to 
mind the claim of some engineers that 
engineering is one of the older profes- 
sions, or at least occupations of mankind. 
According to this view, the first engineer 
was the man—or woman—who first sup- 
plemented his own bare-handed activity 
with some kind of instrument or tool that 
employed or made use of the forces or 
materials of nature. What seldom is 
fully recognized is that this same person 
was in effect a one-man “engineering 
team”—the engineer who had the inspira- 
tion to conceive and the imagination to 
apply knowledge or intuition, the engi- 
neering technician who completed the 
practical application and the craftsman 
who made or used the tool. 

In thus referring briefly to the one- 
man engineering team of history, we cer- 


4 Although the technical institute has 
grown out of the American culture and 
economy, the idea of the technical institute 
as it is known today was introduced into 
the U. S. educational pattern by Frederick 
Pratt in Brooklyn, New York, in 1895 as a 
direct adaptation of the German Technikum. 
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tainly do not imply that the one-man 
team was or should have been conscious 
of the separate technical roles which he 
performed. ‘The three-part concept of 
the engineering team is the end result of 
a 200-year evolution in the human mind. 
The necessary basis for this concept was 
the incorporation of more science into 
engineering. In turn, modern science 
can claim but a few centuries of exist- 
ence as a body of knowledge since it 
began only after a careful observation 
of nature was coupled with mathemat- 
ics to produce the inductive, scientific 
method. Thus the three-part engi- 
neering team could not logically have 
been recognized more than a half-cen- 
tury ago—and then only by a person 
possessed of the extraordinary vision to 
foresee that the experiments of Galileo, 
so hotly disputed by contemporary sci- 
entific “authorities,” would provide within 
a few hundred years a scientific base un- 
der the activities of the builders of his- 
tory, and thus introduced to the world 
the phenomenon of modern engineering. 

It took the catastrophic events of 
World War II to abbreviate the slowly 
narrowing time-lag between discoveries 
in basic science and their application in 
engineering. As the engineer has be- 
come acutely aware of his relationship 
with the basic scientist, he similarly now 
has before him the conditions that de- 
mand his relationship with the engineer- 
ing technician. Survey findings, how- 
ever, indicate that neither the engineer 
nor the engineering educator has yet 
fully and generally perceived—or been 
willing to recognize this relationship. 

Fifty years ago the scope of available 
technological and scientific information 
was of such proportions that traditional 
four-year engineering curricula had a 
fair chance to cover the ground reason- 
ably well. With continuing expansion 
of scientific knowledge, and growing 
realization of the new knowledge still to 
be learned or digested for later applica- 
tion, the engineering spectrum—educa- 
tionally as well as professionally—must 
be re-evaluated and re-divided. This is 
where the engineering technician comes 
into the picture. 
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Technical Institute Philosophy 


Having briefly discussed the engineer- 
ing technician, let us consider briefly the 
relationship and philosophy involved in 
the educational program best suited to 
his development. I cannot too strongly 
emphasize the critical necessity of ap- 
proaching the whole matter of technical- 
institute education as a philosophy rather 
than as an institution. 

The basic objective of “The Technical 
Institute Idea in Higher Education” is 
the development of qualified engineering 
technicians proficient in a preselected 
field of technology. In general, the tech- 
nical-institute program is designed to 
accomplish its objective within two aca- 
demic years. Usually the associate de- 
gree is awarded for completion of such 
a program. 

In the sometimes confusing parlance 
of educators, the technical-institute pro- 
gram therefore is commonly referred to 
as a “terminal” program. This causes 
many qualified people to shy away from 
it, mistakenly. The technical-institute 
program is no more “terminal” than any 
other collegiate degree program. It is 
“terminal” only in that it is not specifically 
designed to meet the limiting require- 
ments characteristic of most college and 
university catalogs for “transfer credits” 
from preparatory schools. The bonafide 
technical-institute program is designed 
instead to give the student a high degree 
of proficiency in his selected field of 
technology, solidly supported by a sound 
working knowledge of the mathematics, 
basic science, communication skills, and 
technological principles involved in that 
field. The emphasis is upon the under- 
standing and application of fundamental 
principles rather than upon their theoret- 
ical development. Increasing attention 
is being given to the human relationships 
involved. 

The fundamental philosophy of “The 
Technica! Institute Idea in Higher Edu- 
cation” is that for every young person 
who has the capacity and incentive to 
pursue formal technological education 
througk i» the academic heights and pro- 
fessionz. frontiers represented by bac- 
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calaureate and advanced collegiate de- 
grees, there are many young persons 
who have the capacity, interest, and ap- 
titude to develop productive and re- 
warding careers in the expanding realm 
of applied science and the technologies 
which neither require nor justify as many 
as four or more years of collegiate study. 

Contrary to the human tendency to 
define things in terms of limits and 
boundaries, it seems necessary and de- 
sirable to consider definitions of the engi- 
neering technician and of the technical 
institute educational program in terms of 
what we might call “center-line co-or- 
dinates” rather than “boundary limits.” 
In other words, the definition of the en- 
gineering technician, to the extent to 
which it is specific and limiting, applies 
to the starting point in his professional 
career rather than to the finishing point. 
The ultimate to which any individual 
may progress is limited only by the per- 
sonal interest and talents of the individ- 
ual and the effort which he makes to en- 
hance them. 


The Technical Institute Idea 
in Higher Education 


Technical institute education must be 
recognized as being one of the areas of 
the total field of engineering education. 
Thus it is eligible for and needful of ap- 
propriate attention in order to accomplish 
a desirable integration of the total over- 
all space-age pattern of engineering-tech- 
nological education. This concept makes 
a multiple-dimensional field (that is, one 
with emphasis on an application orienta- 
tion such as the technical institute pro- 
gram) just as appropriate and necessary 
as one with emphasis selectively on areas 
of subject-matter orientation.5 

We must always remember that the 
function of formal education is prepara- 
tional, not restrictive; that it is the pro- 
vision of an accelerated take-off for the 
individual, putting to use the accumu- 
lated experience of his predecessors, 
rather than an entry into a mutually ex- 
clusive area. In other words, the route 
to the top, in continuance of the funda- 


5 “Evaluation of Engineering Education,” 
p. 5. 
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mental American tradition, must always 
be open around as well as through formal 
curricular classroom instruction. The 
various state registration laws reflect this 
basic concept. There is no ceiling on the 
ultimate accomplishments of anyone, 
such as the engineering technician, ex- 
cept his own talents, opportunities, and 
initiative. 

One clear difference between the tech- 
nical-institute program and the voca- 
tional-technical program long recognized 
in both federal and state legislation 
which has primary relationship toward 
the area of the secondary school, lies in 
the contrast in basic orientation of the 
two programs: (1) The basic objective 
of the technical institute program is to 
turn out competent engineering techni- 
cians capable of productive service and 
growth in and with the selected field of 
engineering technology. This presup- 
poses rigorous screening and selection of 
entering students to assure appropriate- 
ness of aptitude and interest. (2) The 
basic objective of the vocational-tech- 
nical program is to accept students as 
they come along, and to help them make 
the best use of their talents at whatever 
level these happen to materialize. Both 
these programs are important contribu- 
tions to society and to their respective 
participants, but they are distinctly dif- 
ferent in philosophy and neither can take 
the place of the other. In the ability to 
see the inter-relationships of these two 
educational approaches, and the courage 
to operate accordingly, lies a great chal- 
lenge to education in general and to en- 
gineering and technological education in 
particular.® 

For example, these and other impor- 
tant distinctions are critically and regret- 
tably confused in Public Law 85-864, 
the hastily-contrived “National Defense 
Education Act of 1958” which grew out 
of the Sputnik hysteria. Under this law 
vast sums of public tax money are to be 
funnelled out ostensibly for what is un- 
derstood to be technical institute educa- 
tion, but which actually is specifically 


6 “Evaluation of Engineering Education,” 
p. 
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The Future Engineering Needs of Large Industry 


5. W. HERWALD 


Vice President for Research 
Westinghouse Electric Corporation 


The function of an engineer is to ap- 
ply science to the economic filling of hu- 
man needs. 

Industry needs—now, and in the future 
—more informed and creative young men 
who believe this function is important 
enough to be their life’s work. Engi- 
neering schools must re-emphasize the 
importance of the engineering function 
and organize their curricula to attract 
and educate the type of men required 
for the rapid exploitation of the new 
technology flowing out of research. 

To orient the discussion of engineer- 
ing education requirements, it is instruc- 
tive to review the four phases of an en- 
gineer’s responsibility that are implied 
by the previous definition of his function. 
These are: 


1) Perception of a human need—pres- 
ent or future. 

2) Definition of the need in terms 
that will permit translation of the 
need into technical and economic 
terms. 

3) Application of available technology 
to obtain a workable and econom- 
ically acceptable solution. 

4) Communication. 


Taken as a whole, these responsibilities 
define the engineering approach. It 
must be a “total-problem” approach. 
The engineer who is interested only in 
the scientific niceties of a development, 
design or application problem can only 
do part of the real engineering job. 

In order to produce an engineer who 


is oriented toward the “total problem,” 


Second in a series recommended by 
the Relations with Industry Division 
of ASEE. 
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engineering schools must develop the 
student’s abilities in each of these areas. 


Perception and Definition of Needs 

Today’s industrial situation demands 
a great deal more of an engineer than 
the ability to solve a problem, once pre- 
sented. Rapid obsolescence of product 
lines and highly competitive markets re- 
quire creative searches for new oppor- 
tunities for exploitation. We need bold, 
new definitions of problems to stimulate 
the flow of bold new approaches to their 
solution. 

Traditionally, engineering schools have 
concentrated on problem solving rather 
than upon problem identification and 
definition. This was a natural tendency: 
courses in problem solving are easier to 
teach than courses which attempt to de- 
velop and mature the engineering stu- 
dent’s ability to think. 

Training programs in industry suffer 
from the same deficiency—and for the 
same reason. 

In years past, the engineer’s initial 
deficiencies in the area of problem iden- 
tification and definition were slowly but 
surely corrected as he gained experience 
in his chosen specialty. After 5, 10 or 
20 years he had achieved sufficient ma- 
turity to be able to distinguish the im- 
portant from the unimportant. 

Today—and in the future—we do not 
have the time for this leisurely process. 
The life cycle of a field of specialty may 
not last more than 10 years as has been 
the case for much of the engineering art 
in the guided missile field. In this sit- 
uation, the engineer who is insensitive 
to changes in the basic nature of his 
problems is worthless, regardless of his 
problem-solving ingenuity. 

Engineering colleges and industry 
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S. W. Herwald did his undergraduate 
work at the Case School of Applied Science, 
where he received the B.S.M.E. degree in 
1938. He earned the M.S.M.E. and Ph.D. 
degrees from the University of Pittsburgh, 
receiving the latter in 1944. He began his 
career with the Westinghouse Electric Cor- 
poration in 1939 as central engineer at East 
Pittsburgh, with emphasis on servomech- 
anism development. He has remained with 
Westinghouse and is now Vice President 
for Research. He has written numerous 
technical articles on servomechanisms, feed- 
back control systems, and analog computers, 
and holds several patents on control systems. 
He is a Fellow of the Institute of Radio 
Engineers and member of several other pro- 
fessional organizations. 


must develop a workable approach to 
providing the young engineer with the 
necessary training and mental discipline 
for performing the problem identification 
and definition function. New ideas are 
urgently needed. 


Application of Available Technology 
The amount of scientific information 

available to engineers for the solutions 

of problems doubles every fifteen years. 
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Engineering schools are making a valiant 
effort to keep their curricula abreast of 
this technology explosion and in some 
cases, these efforts have met with marked 
success. Industry has come to depend 
upon recent graduates as a primary 
source of the new technology. This is 
placing a high premium on the grad- 
uates from schools that have done the 
best job of modernizing their programs. 

In general, the larger schools are lead- 
ing the way toward the adoption of new 
teaching methods and the introduction 
of new material. Such modifications 
are expensive and time-consuming; the 
smaller schools are, therefore, handi- 
capped. It is anticipated that during the 
1960's we will see an increasing tendency 
for the large universities and industry to 
set up mutual aid programs with the 
smaller universities for the purpose of 
speeding-up the modernization of our 
entire engineering education plant. Such 
actions are very necessary because the 
engineering manpower requirements of 
the future will tax all our present and 
planned facilities. 


Communication 


The results of an engineer’s work have 
neither meaning nor usefulness unless 
they can be communicated to other en- 
gineers and—more importantly—to peo- 
ple in the manufacturing, marketing and 
customer organizations. The engineer’s 
inability to communicate is classic. It is 
also tragic in an age where technology 
is a dominant factor of national survival 
and industrial health. The “snow-job” 
artist and the men who cannot extract 
ideas from technical detail do not and 
cannot make a significant contribution. 
The engineer must be taught the im- 
portance of reducing complex technical 
matters to a form that can serve as an 
intelligent basis for management decision. 

He must also be taught the mechanics 
of adequate written and verbal expres- 
sion. Because these skills are difficult to 
acquire, something more effective than 
a two-hour course in “Engineering Re- 
ports” will be required. Once again, 
new ideas and intelligent experimenta- 
tion are urgently needed. 
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Liberal Education and the Engineering Profession 


HERBERT MILLER 


Member of the staff of the Institute of Higher Education, 


Teachers College, Columbia University 


This inquiry is similar to other in- 
vestigations of the extent of liberal edu- 
cation in the engineering professions in 
that it is concerned with the amount of 
time given to liberal, semi-professional 
and professional areas in the curriculum. 
It differs in three major ways: (1) It is 
part of an over-all survey of persistent 
trends in a variety of professional educa- 
tion programs conducted by the Institute 
of Higher Education under the direction 
of Dr. Earl McGrath. (2) Special atten- 
tion has been directed to the formulation 
of three broad divisions of the curric- 
uum, and this report will include an 
analysis and rationale for this classifica- 
tion system. (3) The study has involved 
30 engineering schools and 178 curricula, 
the data on which are presented graph- 
ically. The results of this analysis have 
been compared with a composite of the 
goals stated by schools in their catalogs, 
as well as those reported by engineering 
societies. 

For the past ten years the efforts of the 
engineering societies, The Engineers’ 
Council for Professional Development, 
and the American Society for Engineer- 
ing Education have been directed toward 
the extension of a broad social and hu- 
manistic education for engineers. This 
goal rests on the assumption that the 
exigencies of society must be met by 
educated men who have been trained not 
only to perform tasks but “led forth” to 
understand their meaning in human 
terms. 

The present peril in the Sputnik age 
and a reaction against curriculum inertia 
are both instrumental in shaping the di- 
mensions of efforts to reinstate a consid- 
erable component of liberal arts educa- 
tion in the engineering schools. The 
Hammond report casts the shadow of the 
present as well as the silhouette of the 


past. It has become a truism to state 
that citizenship demands a broad under- 
standing often not possessed by the 
specialist. The responsibility of under- 
standing the human implications of his 
endeavors demands an intelligent appre- 
ciation of the humanities and the social 
sciences often neglected in the training 
of the practical man. As society becomes 
more complex and more fragmented, the 
necessity to see life as a whole, integra- 
tively and meaningfully, becomes more 
urgent. This purpose cannot be achieved 
by greater specialization. This theme is 
reiterated by professional engineering 
organizations and is echoed in the cata- 
logs of engineering schools. A recent 
study of general education as a part of 
the total education of the engineer, for 
example, states that 


. . . many of the ablest men in the hu- 
mane and social disciplines are deeply per- 
turbed by the critical problems the human 
race is facing. They may feel that our tech- 
nology has outrun our mastery of the social 
skills, and that unless the full impact of our 
humane and social knowledge is brought to 
bear on the scientific and technological 
leadership of our civilization, civilization it- 
self is doomed. 


Since 1917 there have been many 
studies of the role of the liberal arts in 
engineering schools. The present in- 
vestigation by the Institute of Higher 
Education concerning current themes and 
trends in engineering education is related 
to and is, in a sense, an extension of four 
of the many important appraisals of the 
past forty years. 

Edwin Holstein, writing in the May, 
1958, issue of the Journal of Higher Edu- 
cation, has neatly summarized the results 


1General Education in Engineering. 
ASEE, p. 39. P 
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of these inquiries. Holstein observes 
that in 1917, Charles R. Mann,? report- 
ing for the Society for the Promotion of 
Engineering Education (now ASEE), 
showed that since the Civil War the 
liberal education part of engineering cur- 
ricula shrank from 27% to 19% in terms 
of time given to these subjects; even sci- 
ence and mathematics dropped from 32% 
to 29%. 

W. E. Wickenden * in 1930 estimated 
that the corresponding trends between 
1870 and 1923 were: professional sub- 
jects increased from 35.7% to 53.5% of 
the total; semi-professional courses fell 
from 35.5% to 30.5% and liberal arts 
subjects from 28.8% to 16%. 

Richard H. Rowntree + of Ohio State 
University observed the same general 
trends in 1941. 

The latest study of the curriculum 
content of 112 mechanical engineering 
programs completed in 1954 showed the 
national average of the liberal content of 
engineering programs to be 17.8%; semi- 
professional subject matter 26.2% and 
professional, 56%. 

In making the present analysis the In- 
stitute was concerned not only with a 
further study of the trends apparent in 
the earlier investigations, but a primary 
purpose was to set up categories which 
would more sharply delineate the often- 
nebulous boundaries of the practical and 
the academic. Such a delineation has 
made it possible to pinpoint more accu- 
rately the actual dimensions of change in 
engineering curricula. 


2 Charles R. Mann, “Report of Joint Com- 
mittee on Engineering Education,” Proceed- 
ings of the Society for the Promotion of En- 
gineering Education (SPEE), Vol. XXV 
(1917) pp. 198-205. ; 

3 W. E. Wickenden, Director of Investiga- 
tions. “A Study of Evolutionary Trends in 
Engineering Curricula,” Report of the In- 
vestigation of Engineering Education 1923- 
1929, SPEE. Vol. I (1930). 

4Richard H. Rowntree, “The Present 


Status of ‘Non-technical’ Engineering Edu- 
cation in American Universities,” Journal of 
Engineering Education, Vol. XXXII (Nov., 
1941) pp. 215-223. 

5 Jennings B. Sanders, General and Liberal 
Education Content of Professional Curricula, 
1954. 
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The five categories into which the cur. 
riculum has been divided in the chart 
have been selected on the following ba- 
sis: Electives have been considered in a 
separate category because to some extent 
they are an unknown quantity. ROTC, 
which in some cases is a significant piece 
of the academic pie, has been isolated 
on the grounds that it can not be classed 
with liberal subjects and is professional 
only for those students who expect to 
make a career of military life. The sig- 
nificance of this factor is revealed in the 
report for 1956 of the American Society 
for Engineering Education, which stated 
that probably the greatest single obstacle 
to the establishment for all engineering 
students of a substantial core of study in 
the humanities and social sciences is the 
advanced ROTC program. The report 
stressed the point that ROTC credit 
should be substituted for work in neither 
the humanistic-social nor the scientific. 
technical stems. 

The category of liberal as distinct from 
semi-professional and professional in- 
cludes the area of the humanities and 
some of the social sciences. Human rela- 
tions courses, for example, oriented to the 
practical concerns of business rather than 
toward the aims of general education are 
excluded from the liberal education 
grouping. Justification for this classifica- 
tion is drawn from several reports of 
professional organizations. The follow- 
ing statements from a report of a com- 
mittee on the aims and scope of engi- 
neering education show the rationale for 
this system of classification: 


The humanistic-social studies should be 
directed toward: 

1. Understanding of the evolution of the 
social organization within which we live and 
of the influence of science and engineering 
in its development. 

2. Ability to recognize and to make actual 
analysis of a problem involving social and 
economic elements, to arrive at an intelligent 
opinion about it, and to read with discrimi- 
nation and purpose towards these ends. 

3. Ability to organize thoughts logically 
and to express them lucidly and convincingly 
in oral and written English. 

4. Acquaintance with some of the great 
masterpieces of literature and in understand- 
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ing of their setting in and influence upon 
civilization. 

5. Development of moral, ethical and so- 
cial concepts essential to a satisfying per- 
sonal philosophy, to a career consistent with 
the public welfare and to a sound profes- 
sional attitude. 

6. Attainment of an interest and pleasure 
in these pursuits and thus of an inspiration 
to continual study.® 


A later committee report said concern- 
ing the line between the liberal and the 
semi-professional: 


The seeking for immediate usefulness in 
the social studies and humanities as tool 
subjects in engineering may well lead to 
failure to achieve the objectives set forth 
above. Such courses as accounting, indus- 
trial psychology, investment, economics, 
comparative costs or city management may 
be just as technical as engineering studies. 
It is outside of such fields that the social- 
humanistic studies must lead the student.? 


Or again: 


Humanistic studies must be distinguished 
from business training.® 


Thus, certain of the reports of the 
professional organizations concerning the 
boundary lines between the liberal, semi- 
professional and professional categories 
supply the basis for the classification 
scheme used in this study. Following 
this scheme, those subjects which are 
clearly liberal are so labelled. Those 
subjects which do not lie directly within 
the province of the engineer but which 
are task-oriented and fit within the scope 
of the engineering profession as an in- 
strumental aid to the pursuit of a voca- 
tion are termed semi-professional. For 
example, chemistry, mathematics and 
physics, while broadening and non-in- 
strumental to the journalist, historian or 
fine arts major, are indispensable tools 
for the engineer and can hardly be termed 
“liberal” in the same sense as are courses 
in literature or world history. Yet these 


6 “Report of the Committee on Aims and 
Scope of Engineering Curricula.” SPEE, 
March, 1940. 


7 “Summary of preliminary Report, Com- 
mittee on Evaluation of Engineering Educa- 
tion,” Journal of Engineering Education, 
Vol. 44 (Nov., 1953) pp. 144-145. 

8 General Education in Engineering. 
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sciences are not so narrowly specialized 
as are kinematics or statics or methods in 
the practical manipulation of gears and 
pulleys in the engineering laboratory. 
The sciences, tugging in both directions, 
along with business and utilitarian social 
science courses, are relegated to the mid- 
dle zone of the semi-professional. 


Findings 

On the basis of this system it is pos- 
sible to proceed directly to a considera- 
tion of the tabular representation of the 
curricular components of 30 representa- 
tive schools of engineering. 


The Mean Per Cent of the 
Liberal Category 

Considering only the liberal compo- 
nent, the average of 13.4% is lower than 
the SPEE’s estimation of a national aver- 
age of 17% and the Hammond recom- 
mendation of 20%. Curriculum analysis 
is subject to statistical error; it is difficult 
to compute such error within minute 
gradations; the distinction between a nu- 
merical difference and a true statistical 
one when dealing with variations of 3 or 
4% is not established. The slight de- 
cline, in these terms, in the proportion of 
science and mathematics noted by both 
Mann and Wickenden may be not statis- 
tically significant. The average per cent 
of the liberal component that is estab- 
lished in this study may well be within 
the range of the national average, which 
is not fixed rigidly at 17%. It is, how- 
ever, obvious that it does fall short of the 
expressed ideal of the ECPD. 


Proportions between ROTC and the 
Liberal Category 

As will be indicated in our comparison 
of goals and practices, many schools state 
they are interested in producing citizens; 
not one states that it is interested in pro- 
ducing soldiers. The chart indicates that 
some schools give almost as much time 
to ROTC as for the sequence of liberal 
studies. It seems appropriate to infer 
that in actual operation, though not in 
the statements of objectives, many engi- 
neers are influenced as strongly by the 
military as they are by the liberal ele- 
ments of their programs. 
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REPRESENTATIVE* SCHOOLS OF ENGINEERING 
Per CENT OF TOTAL CurricuLuM DEVOTED TO VARIOUS COMPONENTS 
Per Cent of Total Curriculum 
Electives Miscel.> 
Liberal Semi-Professional Professional 

A az 31 38 — 9 
B 17 34 38 6 5 
8 50 39 4 
D 8 28 50 15 _ 
E 12 29 46 8 5 
F 5 32 43 14 7 
G 7 30 $1 8 o 
H 12 oe 40 8 8 
I 17 31 38 10 5 
J 4 33 47 10 6 
K 13 32 52 
L 11 35 45 5 5 
M 17 29 44 — 11 
N 13 27 48 6 6 
O 6 50 39 1 4 
P 18 30 34 9 8 
Q 6 35 Si 4 4 
R 19 32 49 _— _ 
> 19 29 49 3 _— 
20 30 48 2 
U 8 30 41 12 8 
18 34 44 
W 20 51 4 
x 19 33 41 4 3 
Y 14 44 8 
Zz 16 36 44 1 3 
AA 8 27 57 8 _— 
BB 16 29 47 1 7 
Cc 14 30 51 2 3 
DD 15 28 45 13 _ 

Mean Per Cent 13.4 32.1 45.1 SS 4.4 

Per Cent Range 4-22 25-50 34-57 0-15 0-11 


® The schools whose curricula are assessed here were selected from among all accredited schools of 
engineering in the United States, according to whether they were public or private, university affiliated 
or independent, secular or religious and according to geographical location. The sample is in propor- 
tion of one to five with respect to the total number of schools accredited by the Engineers’ Council for 


Professional Development. 


» In this column is recorded percent of curriculum devoted to such courses as physical education 
and military training. Some colleges listed no requirements in these areas. 

Deviations from 100% in the total percentages of the five categories result from rounding errors 
incurred in averaging various curricula within Engineering Schools. 


‘The Wide Per Cent Range 
Examination of the chart will show 

that there is a wide variation in curricula 

among these schools. Although logic 


might dictate that a profession such as 
engineering, which is bound together by 
professional concern and by fairly uni- 
form agreement on standards, values, 


purposes and techniques, should also be 
similar in the pattern of its education, 
the chart reveals a pattern of unity but 
within considerable diversity. 


Analysis of Goals 


A vital part of this research is found 
in a comparison of the expressed goals of 
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the institutions with their actual curric- 
ular arrangements. 

Statements concerning professional and 
academic goals have been selected from 
the catalogs of the 30 representative in- 
stitutions listed in the chart. Footnotes 
have been eliminated, as it seems need- 
less pedantry to itemize this sort of raw 
data. 

Underlying themes in the statements 
of goals are: professional competency in 
engineering practices and principles; 
preparation for future growth; social un- 
derstanding; citizenship; civic and pro- 
fessional leadership; a broad general 
background. In the terms stated by one 
university, there is an attempt to pro- 
duce, “top-flight engineers; top-flight 
citizens.” 

Variations on these themes, or special 
emphases on some of them, indicate the 
operation of particular interests. One 
school calls attention to the fact that 
“the rapid development of our state and 
the whole Northwest has resulted in a 
demand for the most skilled and the best 
trained engineering and industrial lead- 
ers,” while another is concerned with the 
student being a “gentleman of Christian 
culture.” 

Other variations reflect the gamut of 
assorted educational philosophies and a 
host of varying epistemological assump- 
tions on which these programs rest. 
Some colleges make explicit a distinction 
between education and training, while 
in others the student is expected to get 
a well rounded training in the basic sci- 
ences and in English. 

The dominating goals of most of the 
schools have a practical complexion. 
Knowledge related to a career is empha- 
sized, and seldom can the more tradi- 
tional aim of culture for its own sake be 
observed. The Catholic universities 
which stress the “education of the whole 
man” and the “harmonious development 
of the various faculties” of the student 
constitute exceptions to this general situa- 
tion. Another striking deviation is to be 
found in the catalog of a well-known 
school, where it is stated that the in- 
tegrative program tends towards “de- 
veloping powers of judgment and taste.” 
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Judgment is a word that appears often as 
a goal, but taste is a rarity. 

Many institutional statements fail to 
distinguish between the liberal and the 
semi-professional components of a cur- 
riculum. As has been noted, the ECPD 
has argued strongly for this distinction. 
One institution believes that the “pro- 
fessional training of an engineer (should) 
include at least an acquaintance with the 
humanities in order that scientific dis- 
coveries and developments by engineers 
may result in the real advancement of 
man. To help the young engineer 
achieve his purpose in life, the university 
offers, in addition to the prescribed engi- 
neering subjects, a wide selection of 
courses in the Arts and Science and 
Business Administration.” 

The above statements of goals are by 
no means exhaustive of the dimensions of 
engineering education, but they do serve 
to show the main aspects of their expres- 
sion in the catalogs of these, and doubt- 
less other engineering schools. 


Some Conclusions 


Some conclusions can clearly be in- 
ferred from the findings in this study. 
One is that there is not necessarily any 
relationship between the proportionate 
emphasis placed upon liberal, semi-pro- 
fessional or professional aims in pub- 
lished literature and actual curricular 
practices. The stressed goals of the in- 
stitution are often at odds with its actual 
day by day practices. There is conclu- 
sive evidence that this situation prevails 
in professional education other than en- 
gineering. Paradoxically a greater pro- 
portionate space is taken up in catalogs 
with expressions of liberal aims than is 
reflected in the actual curriculum. For 
example, while 45.1% of the curriculum 
may be devoted to professional study, far 
less than 45% of the statements describ- 
ing the entire range of goals is devoted 
to professional aims and far more than 
13.4% of catalog space is devoted to 
choric expressions of liberal objectives. 
Great emphasis is placed upon citizen- 
ship and ethics, and considerable atten- 
tion is paid to creating attitudes favor- 
able to a socially approved environment 
which conforms to the contemporary ex- 
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pectations, but the curriculum does not 
always reveal how these goals are to be 
achieved. Perhaps this is the tendency 
noted by the sociologist, Bierstedt, who 
said that: “Each society regards its cen- 
tral ideologies as sacred and tolerates no 
skepticism with respect to them. In- 
deed, it is a significant sociological fact 
that the pressure to believe them is fre- 
quently stronger than the pressure to 
conform to the norms of conduct to which 
they are related.” 1° 

As indicated in the following state- 
ment, there is a tendency to expect too 
much in the way of educational results 
for the limited time devoted to liberal 
studies: 


Implied in some of the glowing statements 
the committee has examined is a faith that 
a few courses in the humanities and social 
sciences can provide health and emotional 
adjustment, personal and civic success, clar- 
ity of thought, moral integrity, civic re- 
sponsibility, aesthetic sensitivity, profes- 
sional vision. and in general a kind of 
serenity and wisdom we had thought was re- 
served for Providence alone. The objectives 
which some schools profess to accomplish in 
courses involving twenty-one to twenty-four 
semester hours would appear to rival or even 
to outstrip, what might be expected from a 
full four year liberal arts program. The 
committee doubts that grandiose statements 
of good intention serve any very useful 
educational purpose. On the contrary they 
are likely to lead either into self-deception 
or into frustration and disillusionment.11 


There is a tendency to label courses 
“general education” which appear to be 
oriented to immediate practical purposes 


10 Robert Bierstedt, The Social Order. 
p. 151. 
11 General Education in Engineering. p. 5. 
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and which seem to have been included 
in the curriculum to serve professional 
rather than liberal aims. It may be that 
this tendency gives testimony to disagree- 
ment over or lack of understanding of 
the liberal components of education. 
The report of the American Society for 
Engineering Education that was cited 
earlier notes that the social sciences, par- 
ticularly economics, are attractive to col- 
leges because they seem to be both 
liberal and practical. 

In other cases there may be funda- 
mental disagreement on the nature of 
general education. One school, for in- 
stance, states that it includes “a program 
of general education to achieve a better 
understanding of our natural world.” 
The program, in common with that of 
most of the schools in this study, centers 
on chemistry and physics and gives vir- 
utally no attention at all to biology, 
Surely the term “natural world” must 
include the world of the biologist as well 
as the world of the physicist. 

The more quantitative aspects of the 
recommendations of the professional or- 
ganizations seem to be the ones preferred 
for implementation. Although this study 
indicates that individual institutions often 
fail to see a dynamic relationship be- 
tween goals and practices, there is a con- 
tinuing concern in the engineering pro- 
fession to incorporate liberal education 
in professional training and to close the 
gap between ideal and reality. If, how- 
ever, the commonly asserted aims of the 
leaders of the profession of engineering, 
and the liberal practices of a few well- 
known institutions are to be realized gen- 
erally, substantially more attention will 
have to be given to education in the so- 
cial sciences and the humanities. 


ALL MEMBERS PLEASE RESPOND 


All members of the American Society for Engineering Education were sent a 
Directory Data card during the month of September. This year it is essential that 
all members of the Society fill out these cards and return them to the office of the 
Secretary. The Yearbook-Directory is being revised and every member must have 
sent in one of these cards to be fully and accurately listed in the next issue. Members 
who have not received a card should notify W. Leighton Collins, Secretary, ASEE, 
University of Illinois, Urbana, Illinois. 
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Simulators for Industrial Engineering Undergraduate 
Laboratories 


SCOTT TABOR POAGE 


Instructor, Department of Industrial Engineering, Agricultural and 


Mechanical College of Texas, College Station 


One of the real problems faced by the 
instructor in the motion and time study 
laboratory is the lack of available subjects 
upon which the students may practice the 
use of the tools they’are to master. This 
need is more sharply felt in the case of 
such industrial engineering tools as the 
man-machine chart and the assembly 
process chart which in practice are used 
in the study of relatively large and ex- 
pensive automatic equipment or large 
scale processes. In many such cases, it 
is not feasible to take the students from 
the laboratory to a real operation of such 
a machine or process because of the lack 
in the college community of an available 
industrial operation of the type needed, 
because of the time loss from the stu- 
dents’ carefully controlled schedule, or 
because the beginning students’ abilities 
are not capable of handling, within the 
time available, the complexity and speed 
of the real situation. In such cases, the 
usefulness or desirability of realistic and 
flexible training aids or simulators in 
preference to “paper problems” seems 
unquestionable. The problem is the de- 
velopment of such simulators within the 
college departments’ restrictions of funds 
and storage space. The purpose of this 
paper is to consider the desired charac- 
teristics of such devices and to describe 
the construction and use of one such de- 
vice developed by the Industrial Engi- 
neering Department at Texas A&M Col- 
lege for use in its basic motion and time 
study course. 


Copies of the plans for the simulator 
described in this article may be ob- 
tained from the author on request. 


Characteristics of a Simulator 


The first requirement which must be 
met by the laboratory trainer is that it 
must faithfully represent the machine or 
process which it is intended to simulate 
in those characteristics which are of im- 
portance to the student’s understanding 
of the use of the technique to be prac- 
ticed. For example, in representing the 
problems of balancing a line of independ- 
ent semi-automatic machines, it is desir- 
able, almost mandatory, that some means 
be provided for the controlled introduc- 
tion of random delay and down times in 
the machines of the line. On the other 
hand, it is not necessary or in some cases 
even desirable that the simulator include 
characteristics of the real machine or 
process which are not relevant to the 
problems with which the student is con- 
cerned. Again, with the line balance 
simulators, the product flowing through 
the line of simulators need not be a real 
product; pieces of paper do nicely if 
each different “machine” in the line only 
puts a distinguishable mark on it. In 
fact, when the requirements of cost and 
volume of data to be generated are con- 
sidered, it probably will not be a real 
product, but something chosen along 
these lines. The important thing is that 
its relationship to the simulated machines 
in the line be the same as that of the 
real products to the real machines so far 
as the characteristics involved in the 
problem are concerned. 

Flexibility of operation is also a very 
desirable characteristic. To be com- 
pletely successful as a laboratory training 
device, the simulator must be capable 
of presenting different versions of the 
same problem. This need rises from two 
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sources. The most important is the need 
to provide the student with the stimulus 
of new and unsolved problems to mini- 
mize the rote use of a fixed pattern of 
solution. The other is to reduce the 
temptation to the poorer student to copy 
a solution handed down from previous 
years. This flexibility often can be 
achieved by including in the design of 
the simulator one or more variable char- 
acteristics such as cycle time. 

Another feature which is desirable al- 
most to the point of necessity in a sim- 
ulator of this type is that it must be op- 
erating on a time scale sufficiently small 
that enough data can be generated in the 
two or three hours of the usual labora- 
tory period to be statistically valid and, 
more importantly, be intuitively reason- 
able to the student. Yet at the same 
time, the time scale of the simulated op- 
eration must be large enough to be meas- 
ured satisfactorily in the time allowed 
with the techniques available to the stu- 
dent at that stage of his development. 

Finally, the simulator must meet the 
practical limitations of the departmental 
budget, storage and display space, and 
the need for a reasonable ease in being 
set-up, operated and put away. The re- 
striction of ease of set-up and operation 
can be easily understood after working 
with such a device which required sev- 
eral hours of faculty time to balance the 
operating characteristics after any change 
in the setting of one characteristic. When 
this happens, the flexibility, while still 
existing in theory, is found in practice to 
have flown. 

It has been the experience of the 
Industrial Engineering Department at 
Texas A&M College that a carefully con- 
ceived and constructed simulator is 
vastly superior to even the best paper- 
work problems and in many cases the 
equal or better of available “live” ma- 
chines or processes. 


The Moonshiner’s Nightmare 


A trainer which has had some success 
in providing the beginning student in 
motion and time study with controlled 
practice in the use of the man-machine 
chart is the device which the faculty calls 
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the “bottle filling machine” and the stu- 
dents call the “moonshiner’s nightmare.” 
Intended to represent a group of six 
semi-automatic machines and constructed 
entirely from common steel pipe at a cost 
of less than fifty dollars for materials, it 
is a manifold fed with water by a half. 
inch garden hose connected to the lab. 
oratory sink tap. The manifold feeds 
water to the six “machines.” Each ma- 
chine consists of a two-way valve con- 
necting a vertical standpipe with either 
the manifold or a nozzle. When the two- 
way valve is in one position the water 
from the manifold flows up into the 
standpipe until it reaches a float type 
check valve with a Ye-inch hole drilled 
in the float. At this point the check 
valve which has been open to permit the 
standpipe to fill without having to com- 
bat the pressure of the trapped air closes 
to reduce the waste of water while the 
small hole permits enough water to pass 
to provide a signal that the standpipe is 
full, When the valve is in the other 
position, the water from the manifold is 
cut off, but the water in the standpipe 
between the valve and the check valve 
is allowed to drain down through the 
nozzle in a quantity determined by the 
volume of the standpipe. Thus, by regu- 
lating the volume of the standpipe (by 
partially filling it with glass marbles), 
the machine can be set up to deliver a 
fixed quantity of water by pulling the 
valve handle down and leaving it while 
the water drains out through the nozzle 
into a bottle placed under it. The time 
for the drain down is regulated by chang- 
ing the nozzle below the two-way valve. 
These nozzles consist of brass plugs 
which have been drilled. The machine's 
cycle then consists of a recharge element 
from the time the water flows up into the 
standpipe until it is checked as indicated 
by a small leakage from the check valve, 
an idle time from the moment of over- 
flow until the valve is switched to drain 
the water into the bottle, a machine run 
time while the standpipe drains into the 
bottle, and another idle time from the 
moment the standpipe is exhausted until 
the valve is switched to begin the re 
charge element and a new cycle. Typ 
ical settings for the machine are a nozzle 
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CANDID COMMENTS 


which will discharge sixteen ounces of 
water in 0.50 minutes and recharge in 
0.10 minutes. 

The normal procedure in the labora- 
tory is to give the student an hourly rate 
for the man and for each machine. The 
laboratory instructor then operates one 
machine filling approximately fifty bot- 
tles. The students time the operation 
and prepare, in the laboratory, a man- 
machine chart of the operation which 
they have observed, calculate the num- 
ber of machines which this operator could 
handle in theory, and prepare a man- 
machine chart for this hypothetical case. 
The instructor chooses two of the sug- 
gested number of machines (the two 
nearest the theoretical optimum on either 


47 


side as determined from his set-up data) 
and tries to operate these numbers of 
machines for about fifty bottles each. 
The students time this process and pre- 
pare man-machine charts on the opera- 
tion under these conditions. The stu- 
dent’s laboratory report is then expected 
to include a comparison of their calcu- 
lated cycle with the cycle as it was ac- 
tually done. 

The success of this simulator has led 
the department to develop other train- 
ing simulators for line balance problems, 
production control problems and others. 
Each such replacement of paper prob- 
lems with simulated operations has 
tended to strengthen the conviction of 
the basic soundness of such methods. 


Candid Comments 


This section is open to comments on articles in the JouRNAL or on 
engineering education in general. Send comments to the Editor, JouRNAL 
OF ENGINEERING EpucaTION, University of Illinois, Urbana, Illinois. 


Computers and Structures 


Professor L. D. Luck, in his June, 1960 
JourNAL article, “The Use of a Modern 
Computer as a Teaching Aid in Struc- 
tural Analysis and Design,” presents sev- 
eral examples intended to show the su- 
periority of digital computers over slide 
tules or desk calculators. 

At least one of the examples presented 
is open to serious question as to its illus- 
tration of electronic computer impor- 
tance. The example in question is a one 
story, single bay rigid frame. A lateral 
load, P, acts at the top of one column. 
Professor Luck suggests that this prob- 
lem be given to a class, each student be- 
ing assigned a different load P to ensure 
independent work. Computer usage is 


advocated to enable the instructor to ob- 
tain the resulting 20 or 30 solutions 
needed to check student work. 

It would seem more logical in the ex- 
ample cited, to make one solution (with 
a slide rule) for a given value of P—say 
one kip. All other solutions required for 
different lateral loads could then be ob- 
tained by simple proportion (again with 
a slide rule). Programming and valu- 
able machine time would be eliminated. 

I am sure that there are other exam- 
ples which could better have been used 
to attempt to support the author’s case 
for electronic computers. 


Rosert H. Lee, Instructor 


Structural Engineering 
Purdue University 
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Research on Teaching in Engineering 
and Related Subjects 


WINSLOW R. HATCH 


Coordinator, Clearinghouse of Studies on Higher Education 


ANN BENNET 


Research Assistant, Clearinghouse of Studies on Higher Education 


The research reported is that done or 
published between 1956 and 1960 which 
has been reported to the Clearinghouse 
of Studies on Higher Education. Only 
studies dealing with undergraduate 
teaching are included. In addition to 
experiments on teaching, reference is 
made to curriculums and to studies deal- 
ing with the prediction of student suc- 
cess in such curriculums. 

The 42 studies in the Clearinghouse 
dealing with engineering, chemistry, 
physics, and mathematics fall into four 
categories, those concerned with: (i) 
Problem-oriented approaches to teach- 
ing, (ii) More effective utilization of 
teaching resources, (iii) New principles 
for curricular construction, and (iv) Pre- 
diction of student performance. 

In addition to these studies, the Clear- 
inghouse has on file reports dealing with 
other aspects of engineering such as the 
supply and demand of engineering man- 
power, faculty recruitment, graduate 
study and evaluation. Since the sub- 
jects were so diverse it was decided to 
report only those studies that dealt with, 
or lay close to, the problems of instruc- 
tion in engineering. 

No studies have been included on the 
use of television or other audio-visual 
aids in engineering and related programs, 
although they constitute important de- 
velopments in the utilization of teaching 
resources. The reason for this omission 
is simply that the primary concern of 
this paper is with pedagogical rather 
than technical innovations. 

When a study deals with more than 
one of the topics mentioned above, it is 
reported on in each of the appropriate 
sections. 
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I. Problem-oriented Approaches 
to Teaching 


The experiments reported on this sub- 
ject deal with Socratic and problem-solv- 
ing methods, with case studies, and in- 
dependent study. Projects are also de- 
scribed in which students are encour- 
aged to do more and presumably better 
thinking. The studies in question are: 


1. “‘Case Studies’ Increase Interest in 
Materials Laboratory,” P. F. Branden- 
burg, University of Wichita, Journal 
of Engineering Education, Vol. 46, No. 
7, 1956, pp. 563-64. 


“The class was first divided into two 
groups [A & B] and problems rather 
than experiments were assigned to each 
group. Instead of reports, the students 
in group A were required to write a pro- 
cedure to be followed by group B. The 
problems were [designed] . . . to [in- 
volve] the students in determining why 
the test was necessary and what results 
were needed to solve the problems prop- 
erly.” Each problem was planned to 
familiarize the student with a different 
phase of testing so that the scope of the 
course would not be changed and the 
student would get the requisite back- 
ground knowledge even though a prob- 
lem approach was used. “The above plan 
has been in operation for two years, and 
has been a source of satisfaction to all 
concerned. . . . The students now ask 
questions that show interest and com- 
prehension of test methods. . . . Finally, 
the approach used here . . . need not 
be confined to testing, but can be used 
with equal success in many other labora- 
tory courses.” 
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2. “A Graphics Course for Science 
Majors,” Eugene Paré, Illinois Institute 
of Technology, Journal of Engineering 
Education, Vol. 46, No. 9, May 1956, 
pp. 798-801. 


A new course containing less special- 
ization in instrumental drafting of ma- 
chine parts promoted better freehand 
graphical representations in scientific re- 
ports. The innovations in content are 
described. The teaching methods (i.e. 
problem-solving) employed conserved 
time, improved presentation, challenged 
and improved the performance of stu- 
dents. 


3. “Thought Stimulation by Demon- 
stration Experiments,” Hosmer W. 
Stone, University of California, Jour- 
nal of Chemical Education, Vol. 35, 
No. 7, July 1958, pp. 349-51. 


The method used is that of asking 
questions and seeking answers by con- 
ducting experiments. “Those students 
who were content to memorize the mate- 
rial of the course for the purpose of re- 
gurgitation during examinations saw how 
those in a class where original thought 
processes were used were proceeding to 
obtain an education in chemistry. 

“,.. the technique of thought provok- 
ing questions and experimental answers 
can be used to stimulate original think- 
ing in a chemistry class. Many students 
found pleasure in these questions and ex- 
perimental answers who would other- 
wise have been content with the min- 
imum of thinking involved in the ‘tried 
and true’ memory system with which 
they entered the course.” 


4, “A Study of Student Achievement 
as Affected by Teaching Method and 
Class Size,” Roland H. Trathen, Rens- 
selaer Polytechnic Institute, 1957. 


Two large lectures (85 and 98 stu- 
dents) and 2 problem sessions replaced 
4 meetings of small sections (17-23 or 
less). As a part of the experiment, stu- 
dents were asked to assume more respon- 
sibility, and Socratic and problem meth- 
ods were introduced. 

“Students in the experimental section, 
including the problem sessions, received 
a better score on the final examination.” 
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The very capable student did well irre- 
spective of the method of instruction. 
The average student, however, did bet- 
ter in the experimental section. Appar- 
ently, “the capable student does well ir- 
respective of the individual instructor to 
whom he is assigned. The average stu- 
dent’s performance, however, depends in 
large measure on the instructor.” 

. “The student has not suffered because 
of his assignment to a large experimental 
group. It also appears that a case can 
be made for exposing students, in large 
groups, to the most capable, sensitive 
and stimulating teaching that a school 
can afford.” 


5. “Two Years of Experimental Work 
on Various Teaching Methods and 
Class Sizes,” Roland H. Trathen, Rens- 
selaer Polytechnic Institute, Journal of 
Engineering Education, Vol. 50, No. 
5, February 1, 1960, pp. 380-87. 


This article brings up-to-date the in- 
formation acquired in the preceding 
study. In the present study “three meth- 
ods of instruction were employed: small 
sections, lecture-discussion, and an ex- 
perimental approach to be used with 
large classes.” Some of the innovations 
were two lectures and two problem ses- 
sions per week, a study aid, a series of 
quizzes, and a great deal of freedom 
given to the students. 

Results were similar to the experiment 
reported previously in that examination 
scores were about equal in the experi- 
mental and control sections, the expert- 
ness of the instructor was the most im- 
portant factor, and average students 
benefited more than superior ones from 
being in the experimental section. 


6. “Freshman Chemistry Laboratory 
at the California Institute of Technol- 
ogy,” E. H. Swift, Journal of Chemical 
Education, Vol. 35, No. 5, May 1958, 
pp. 248-50. 


The article describes an experimental 
program “in which the conventional work 
of the first two quarters of the freshman 
[chemistry] laboratory [was] replaced by 
quantitative experiments.” The work 
was on a more mature level than the 
usual freshman chemistry laboratory work 
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and the analysis of unknowns added in- 
terest and challenge to the course. 


7. “Chemistry at Harvey Mudd Col- 
lege,” J. A. Campbell, Journal of 
Chemical Education, Vol. 35, No. 4, 
April 1958, pp. 172-73. 


Report describes curriculum of Harvey 
Mudd College, which offers only four 
majors: engineering, mathematics, phys- 
ics, and chemistry. A main thesis used 
as a basis for planning is “that experi- 
ments should involve the discovery of 
knowledge new to the observer and not 
readily predicted by him.” The school 
makes “wide use of unknowns and in- 
sist(s) as much as is feasible that each 
student work out his own method of 
attack.” 


8. “Teaching Techniques in the Un- 
dergraduate Organic Laboratory,” 
Stanley J. Storfer and Ernest I. Becker, 
Polytechnic Institute of Brooklyn, Jour- 
nal of Chemical Education, Vol. 36, 
No. 12, December 1959, pp. 614-15. 


To overcome student dissatisfaction 
with “cook book” experiments in an or- 
ganic chemistry laboratory, the experi- 
ments were modified “to introduce an 
element of the ‘unknown’ and thus to 
raise student interest by giving him a 
greater responsibility in the outcome of 
the experiments.” 

Results of this curricular change were 
greater “enthusiasm for and better train- 
ing in organic chemistry.” 


9. “An Approach to Laboratory In- 
struction in General Chemistry,” How- 
ard Nechamkin, Pratt Institute, Journal 
of Chemical Education, Vol. 37, No. 2, 
Feb. 1960, pp. 96-97. 


An attempt to improve the general 
chemistry laboratory is described. The 
first semester laboratory is “devoted ex- 
clusively to acquainting the students with 
the facilities available in the laboratory 
and the various end-results which may 
be achieved by their use.” In the second 
semester all students, working alone or 
in groups, are required to do actual re- 
search by developing and solving a prob- 
lem or project. 
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The program has met with great suc- 
cess. Students are enthusiastic and spend 
more time and effort on their projects 
than is required by the faculty, and the 
use of the library has increased. 


10. “An Experimental Approach to 
the Teaching of Superior Students,” 
Nicholas D. Cheronis, Brooklyn Col- 
lege, 1958. 


Progress report on an experiment to 
determine how quickly superior students 
can progress in chemistry under a system 
of independent study with the instruc- 
tor acting only as guide. The teacher's 
function and course materials are de- 
scribed. An evaluation of the students’ 
work is presented and the reactions of 
the students are reported. 


11. “An Experimental Approach to 
Teaching Chemistry to Superior Stu- 
dents,” N. D. Cheronis, J. G. Sharef- 
kin, D. M. Sharefkin, H. Jacobson and 
H. Stein, Brooklyn College, 1958. 


The purpose of this study was to de- 
termine whether superior students with 
good preparation can assimilate the facts, 
principles, and theories of chemistry by 
independent study with a minimum of 
instructor guidance. It was found that 
the students were able to do this. The 
degree of their success is indicated. An 
explanation is also provided of student 
selection, the method used in guiding the 
learning process and course content. An 
evaluation is made of the students’ work 
(which was surprisingly good) and of 
faculty reactions (which were mixed). 


12. “The Inductive-Deductive Method 
and the Physical Science Laboratory,” 
Arnold M. Lahti, Western Washington 
College of Education, Journal of Ex- 
perimental Education, Vol. 24, No. 3, 
March 1956, pp. 149-63. 


At the University of Minnesota in 
classes numbering 338 and 395 students, 
Lahti experimented with four methods 
“to see which was most effective” in de- 
veloping the student’s ability to use the 
scientific method. These methods were: 


(a) The inductive-deductive or prob- 
lem-solving method. 
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(b) The historical or research method; 
actually a modification of Con- 
ant’s Case Study approach. 

(c) The theme method in Study One, 
the discussion method in Study 
Two. 

(d) Standard, descriptive or “cook- 
book” method. 


The “observational data indicated that 
the mean scores of the inductive-deduc- 
tive method were higher on all parts of 
all tests in Study One. . . . On the In- 
terpretation of Data Test . . . the his- 
torical and standard methods were a 
close second . . . the theme method 
slightly lower. . . . In the Design and 
Experiment Test the mean scores of the 
inductive-deductive method appeared to 
be considerably higher than those of the 
other three methods. . . . On the Per- 
formance Test the mean score of the 
inductive-deductive method was higher 
than the mean score of the standard 
method.” The historical and theme meth- 
ods followed in this order. 

“The same apparent pattern was notice- 
able in Study Two with one exception. 
The mean score of the discussion on the 
Performance Test was considerably be- 
low the mean scores of other methods.” 

When these data are analyzed for “sig- 
nificance,” “The educational conclusion 
is that the teaching methods do differ 
significantly in their effectiveness in de- 
veloping in the student the ability to 
use the scientific method. . . . The induc- 
tive-deductive method was successful in 
developing problem-solving abilities in 
subject matter-centered problems.” 


Implications 

The problems with which the students 
were faced in the foregoing experimental 
courses were of the sort they will en- 
counter as professional engineers. The 
solutions of these problems were reached 
most typically by experimentation. In 
the case studies reported, industrial prob- 
lems were attacked. These methods in- 
creased student interest and improved 
their performance. They were also less 
demanding of the instructor’s time than 
conventional courses. 

The studies reported here confirm the 
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findings of research on college teaching 
in general, to wit, that “spoon-feeding,” 
irrespective of where it is done or how 
it is done, is not good educational prac- 
tice. Students who seek their own an- 
swers, sometimes to their own questions, 
not only learn more but become better 
learners. Furthermore problem-solving 
simulates the life for which the student 
is preparing himself. 

Since the engineer in today’s classroom 
cannot learn enough to meet all the de- 
mands that even his first job will make 
upon him and since he cannot be in- 
structed in what he should do with ma- 
chines that have yet to be designed—but 
which will certainly be a part of the 
world in which he eventually has to 
make his living—he needs to learn and 
to learn early how one addresses oneself 
to problems, particularly unanticipated 
problems. This is presumably the rea- 
son for the new emphasis on principles 
and on theory in engineering (see Sec- 
tion III). 

The engineer is also acquiring an ap- 
preciation of his need for breadth. This 
is manifested first in the scientific em- 
phasis that is creeping into engineering 
curriculums and second, in an emerging 
recognition of the importance to the en- 
gineer of the humanities (see Section 
III). His responsibilities in today’s tech- 
nological society are great and they are 
becoming awesome. 

But even with the engineer’s broaden- 
ing responsibilities the emphasis has to 
be on quality, on the quality of his learn- 
ing and hence of his teaching. Since 
learning and teaching is a very personal 
business one finds in this fact still an- 
other reason why engineering is becom- 
ing more humane. 

Hesitant as have been the engineer's 
efforts to acquire a liberal education, he 
could easily be more alert to his need 
than the liberal arts college has been to 
its obligations, not only to engineering 
and other professional schools, but to its 
own students. To judge from studies of 


1 “Effectiveness in Teaching,” W. R. 
Hatch and Ann Bennet, New Dimensions in 
Higher Education, No. 2, Division of Higher 
Education, U. S. Office of Education. 
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the impact of colleges on students ? the 
liberal tradition remains more a tradition 
than a contagious and convincing doc- 
trine. And this is so despite the fact that 
it is as practical as personal and national 
survival, which approach the ultimate in 
practicality. The sad thing about higher 
education today is that in the ideological 
conflict between East and West, Amer- 
ican college graduates are almost as un- 
armed as those who have not had the 
benefits of such an education. 


Il. More Effective Utilization 
of Teaching Resources 


In engineering education, as with all 
subject matters today, there has been 
considerable experimentation with ways 
of making more effective use of faculty, 
of materials, and of time and space. 

The studies reported to the Clearing- 
house on this subject are: 


1. “The Program for Utilization of 
College Teaching Resources,” School 
of Engineering, Lehigh University, 
1956-1957. 


To reduce duplication and overlap in 
staff, courses, and laboratories in and be- 
tween the different engineering depart- 
ments of the university, a series of in- 
troductory courses was introduced. By 
concentrating upon the common rather 
than upon the disparate elements in the 
several engineering fields and by making 
the courses basic and scientific rather 
than specialized and technical, it was 
hoped that more realism could be in- 
troduced into the curriculum. It was 
also hoped that these courses would re- 
sult in greater unification of the curric- 
ulums among the ten undergraduate en- 
gineering departments. By consolidating 
courses of a similar nature taught in 
more than one department, it was hoped 
that students might thereby reap the 
benefits of a “common outlook.” 

While it was not the intention of the 
experiment to save faculty time, such 
savings were worked. “Sections can be 


2“The Impact of College on Students,” 
New Dimensions in Higher Education, No. 
4, Division of Higher Education, U. S. Of- 
fice of Education (in press). 
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combined, rostering simplified, and small 
classes eliminated.” 

Besides being an apparently effective 
antidote for proliferation, “There was 
considerable qualitative improvement in 
the teaching of all these experimental 
courses.” This is in part attributed to 
“the interdepartmental competition en- 
gendered and the close study [given] to 
mak[ing] every part of the course of 
maximum value to each curriculum con- 
cerned.” 


2. “A Study of Student Achievement 
as Affected by Teaching Method and 
Class Size,” Roland H. Trathen, Rens- 
selaer Polytechnic Institute, 1957. 


Two large lectures of 85 and 98 stu- 
dents and 2 problem sessions replaced 4 
meetings of small sections with 17 and 
23 students or less, or the same number 
of lectures (70 students) and discussions 
(16 students) was held but one instruc- 
tor replaced several. 

“Students in the experimental section 
(large lecture and problem sessions) re- 
ceived a better score on the final exami- 
nation.” 

In a course in statics and strength of 
materials, classes were met in large lec- 
ture and problem or experimental sec- 
tions of 85 and in small lecture-discussion 
sections of 16 and 20 students. 

“The students in the experimental sec- 
tions received better grades on the final 
examination.” 

The conclusion is that “the student 
has not suffered because of his assign- 
ment to a large experimental group.” 


3. “Two Years of Experimental Work 
on Various Teaching Methods and 
Class Sizes,” Roland H. Trathen, Rens- 
selaer Polytechnic Institute, Journal of 
Engineering Education, Vol. 50, No. 
5, February 1, 1960, pp. 380-87. 


This article brings up-to-date the in- 
formation acquired in the preceding study. 
In the present study “three methods 
of instruction were employed: small sec- 
tions, lecture-discussion, and an experi- 
mental approach to be used with large 
classes.” Some of the innovations were 
two lectures and two problem sessions 
per week, a study aid, a series of quizzes, 
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and a great deal of freedom given to the 
students. 

Results were similar to the experiment 
reported previously in that examination 
scores were about equal in the experi- 
mental and control sections, the expert- 
ness of the instructor was the most im- 
portant factor, and average students 
benefited more than superior ones from 
being in the experimental section. 


4, “Teacher-Demonstrations* Versus 
Shop Activities in the Teaching of 
Electricity: An Experimental Compar- 
ison,” John Johnston. Doctoral Dis- 
sertation. The University of Missouri 
Bulletin, Vol. 59, No. 44, Education 
Series 1958, No. 71, pp. 47-49. 


Teacher-demonstrations proved supe- 
rior to shop activities as regards the ac- 
quisition of information, the cost of teach- 
ing, and the effort required on the part 
of the instructor. 


5. “Independent Study Programs for 
Freshmen,” Paul H. Carnell, Albion 
College, Journal of Chemical Educa- 
tion, Vol. 35, No. 5, May 1958, pp. 
951-53. 


The report summarizes a survey of re- 
search and independent study programs 
for freshmen in 224 selected colleges. 
Examples of programs offered by some 
of these institutions are given. 


6. “Thought Stimulation by Demon- 
stration Experiments,” Hosmer W. 
Stone, University of California, Jour- 
nal of Chemical Education, Vol. 35, 
No. 7, July 1958, pp. 349-51. 


Since the experiment was successful 
(see #3, Section 1) in stimulating “orig- 
inal thinking,” causing students to do 
more than minimal thinking, and increas- 
ing their interest in the subject, the dem- 
onstration was shown to be an effective 
device. If the demonstration is less de- 
manding upon student and faculty time 
than is the laboratory, there are implica- 
tions in this experiment for the better 


8 The virtues of lecture-demonstration in 
chemistry have been examined at length, 
there being at least one article in each of 
% consecutive issues of the Journal of 
Chemical Education. 
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utilization of both student and faculty 


resources. 


7. “A Comparison of Two Techniques 
of Laboratory: Instruction (Chem- 
istry),” Bureau of Industrial Testing 
and Institutional Research, The Uni- 
versity of Omaha, Fall 1956-57. 


Comparison was made of the value of 
the conventional laboratory training in 
the introductory chemistry course with a 
lecture-demonstration method of labora- 
tory training. 

“The laboratory-demonstration method 
[proved to be as satisfactory as] the in- 
dividual laboratory method of teaching 
first semester college chemistry.” 


8. “An Experimental Approach to the 
Teaching of Superior Students,” Nich- 
olas D. Cheronis, Brooklyn College, 
1958. 


The fact that this study was done in 
chemistry should be of interest not only 
to engineers and physical scientists but 
to institutions contemplating the installa- 
tion of independent study programs. 

Since the method employed was inde- 
pendent study and such study can be 
more economical of staff time than con- 
ventional methods, the experiment con- 
stitutes still another demonstration of 
the effectiveness and efficiency of this 
method. (See No. 10, Section 1.) 


9. “An Experimental Approach to 
Teaching Chemistry to Superior Stu- 
dents,” N. D. Cheronis, J. G. Sharef- 
kin, D. M. Sharefkin, H. Jacobson and 
H. Stein, Brooklyn College, 1958. 


Since superior students with good 
preparation can assimilate the facts, prin- 
ciples, and theories of chemistry by in- 
dependent study with a minimum of in- 
structor guidance, there are implications 
in this study for institutions interested in 
better utilization and better methods. 
From other studies ¢ one can be reason- 
ably confident that if independent study 
works for superior students, it can be 


+See “Independent Study,” W. R. Hatch 
and Ann Bennet, New Dimensions in Higher 
Education, No. 1, Division of Higher Edu- 
cation, U. S. Office of Education, June 1960. 
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made, with modifications, to work for 
good and even average students. 


10. “Excessive Use of Graduate As- 
sistants in Recitation and Laboratory 
Teaching,” William E. Caldwell, Ore- 
gon State College, Journal of Chemical 
Education, Vol. 36, No. 2, February 
1959, pp. 86-87. 


This is a series of letters by prominent 
teachers. Writing independently they 
affirm that the use of graduate teaching 
assistants in chemistry has decreased the 
effectiveness of chemistry teaching. The 
reasons given are a high turnover of 
graduate assistants and the fact that 
their teaching is a secondary interest. 
The experience of four schools is cited; 
suggestions are offered. 

Oregon State’s examination—with other 
institutions—of the use of graduate teach- 
ing assistants in chemistry suggests that, 
for some tasks and in some cases at least, 
greater use cannot be safely made of 
such subprofessional teaching personnel 
to protect the time of senior faculty. The 
University of Kentucky (see #11) has 
used graduate assistants in mathematics. 
Although the practice was popular with 
the students, it is not clear that their 
learning was greater than when taught 
by senior faculty. 


11. “A Lecture Study Mathematics 
Program,” James C. Eaves, University 
of Kentucky, 1958. 


In mathematics courses, which cus- 
tomarily were taught in small sections 
of 25-50 students, the students were 
met in large lectures (180). Provision 
was also made for supervised study in 
study rooms that were open 30-40 hours 
a week. The supervision was supplied 
by faculty and graduate assistants. An 
advantage in this practice was that “it 
was possible to assign the most com- 
petent faculty” to the large lectures. 

“Impressionistic reports are favorable 
both as to the quality of the instruction 
and as to the effectiveness of student- 
faculty contacts. Students and their par- 
ents . . . were enthusiastic.” 


12. “Preliminary Report on (Mathe- 
matics) M101-2 Study, 1956-57, On 
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Use of Student Assistants,” Ruth 
Churchill and Paula John, Antioch 
College. 


In a course in the fundamentals of 
mathematics (a general education course) 
classes were met in large lectures (70 
students) and in smaller discussion sec. 
tions (20-30 students). The students 
in the large lectures met in small, 25- 
student laboratories supervised by upper- 
classmen. Students in the small discus. 
sion sections met in 20-30-student lab. 
oratories conducted by the instructor. 

“The skills and content [learned]... 
did not differ significantly [in] the two 
types of classes.” 


Implications 


President John S. Stratton of the Mas- 
sachusetts Institute of Technology has 
observed that “We can no longer be 
prodigal with human resources;” we must 
recognize “the urgent importance of de- 
veloping to the fullest our available 
talent;” we must exert “a bolder effort to 
release the full creative abilities of the 
student.” 

Edwin H. Land, President of the 
Polaroid Corporation, in his Arthur 
Dehon Little lecture at the Massachu- 
setts Institute of Technology had a good 
deal to say about a resource that, in his 
opinion, is not being developed in the 
way it can and should be developed. 
“In this age, in this country, there is an 
opportunity for the development of man’s 
intellectual, cultural and spiritual poten- 
tialities that has never existed before in 
the history of our species. I mean not 
simply an opportunity for greatness for 
a few, but an opportunity for greatness 
for the many.” 

It will not happen if institutes and 
engineering colleges wait “for the favor- 
able accident” but only if they “deliber- 
ately . . . introduce the small change 
that will have great significance.” * Some 


5 From introduction by President Stratton 
to the lecture given by Edwin H. 

(see below). 

6 “Generation of Greatness—The Idea of 
a University in the Age of Science,” Edwin 
H. Land. The Ninth Annual Arthur Dehon 
Little Memorial Lecture, Massachusetts In- 
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of these “small changes” have been in- 
troduced in the experiments identified 
above. But if the sample reported is 
any indication of what engineering col- 
leges are doing, there have not been 
many “small changes.” And this despite 
the fact that the Joint Council on Engi- 
neering Education has urged a reorienta- 
tion of engineering education away from 
stress on the quickly outmoded “tool” 
course, operational information, practice 
upon working formulas and shopwork 
mechanical manipulation, and toward 
course offerings emphasizing principles 
and intellectual skills. Its disposition is 
to treat engineering as a science rather 
than as a technology. 

The substitution of fundamental for 
tool courses has—on Lehigh’s experience 
-the practical advantage that it reduces 
the amount of time both student and 
teacher spend on busy work and im- 
proves the utilization of both of these 
critical resources. To the conservation 
of student talent and teacher time can be 
added better utilization of equipment. 

While utilization is something that 
might better be played down than up it 
clearly has been played up in this sam- 
ple. Institutions of higher education can 
afford to play it down, because, through 
happy but fortuitous circumstances, 
many of the new educational devices 
examined in this paper are held to be 
not only better but less demanding of a 
faculty’s contact time with students than 
the old. 

Utilization might better be played 
down because to defend requests for 
funds on the basis that the program is 
economical cheapens higher education. 
Higher education is a different kind of 
enterprise from that with which the pub- 
lic habitually deals. Its motive is not 
profit. It has, or should have, however, 
a transcendent concern for something the 
industrialist and professional man under- 
stands easily—the quality of its product. 
The business or professional community 
would have no difficulty understanding 
this emphasis or understanding the prac- 
tical utility of a case made on this basis. 
But many colleges do themselves a dis- 


stitute of Technology, Cambridge, Massa- 
chusetts, May 22, 1957. 
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service by building their case primarily 
around the quantitative nature of their 
requirements. 

While it is affirmed that important 
things cannot be’ measured, they need 
not in this instance be ignored. It may 
even be that some of the elements in- 
volved in the product of higher educa- 
tion can be measured. If the research 
on the evaluation of critical and creative 
thinking, on personality development 
and values, realizes its present promise, 
it may be possible eventually to talk 
convincingly about the product. But 
this can be done only if colleges and uni- 
versities are prepared to evaluate their 
product and themselves. The fact that 
no great enthusiasm has yet been evinced 
in such evaluative programs is not flat- 
tering to higher education. Here as in 
some other areas higher education’s pos- 
ture is a defensive one. Where it is least 
defensive—in the sciences and technol- 
ogies—it is presently most successful in 
winning both financial and moral sup- 
port. What is needed seems to be more 
of the same—more confidence, more com- 
petence and a well-mounted offensive of 
the sort indicated in the foregoing pages. 

It is interesting to note that in the 
experiments on better utilization of teach- 
ing resources reported here, the emphasis 
in each instance is on quality. When 
courses were eliminated or combined, 
the saving of faculty time was a by-prod- 
uct of the main purpose, which was to 
improve the educational program. The 
criterion for the success of large classes 
was whether or not students learned as 
well as in small classes, not how many 
faculty hours were saved. Throughout 
these experiments the quality of the fac- 
ulty is stressed. The use of student as- 
sistants was frowned upon in one experi- 
ment because although the teaching 
loads of the faculty were eased, the 
quality of the teaching decreased. 


Il. New Principles for Curriculum 
Construction 


New principles of curriculum construc- 
tion in engineering are being examined. 
These principles are a new emphasis 
upon theory and concepts in both the 
technical and general aspects of the en- 
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gineering curriculum and in the curric- 
ulums of related fields. In one chemistry 
curriculum, for example, concepts are 
used to divide the subject matter courses 
into more “natural” subdivisions which 
reflect, in the opinion of the department 
concerned, greater “intellectual integ- 
rity.” Provision is also being made for 
greater flexibility in engineering and re- 
lated curriculums to the rather obvious 
satisfaction of the institutions conducting 
the experiments. 

Broader, less technical, more scientific 
and humanistic programs are being 
adopted and are winning acceptance. 
These broader programs are recom- 
mended particularly for gifted students 
who will eventually have to man research 
and engineering projects. The room for 
the electives is provided by increasing 
the content of required courses to the 
extent that more content is provided in 
fewer courses than was the case pre- 
viously. 

The Clearinghouse cites the following 
studies as examples of the foregoing phe- 
nomena: 


1. “The Program for Utilization of 
College Teaching Resources,” School 
of Engineering, Lehigh University, 
1956-57. 


A consequence of the Lehigh experi- 
ment was greater curricular unification 
which gave students the “benefits of a 
common outlook.” 

There was also on the part of students 
an “enhanced appreciation for a more 
scientific point of view in engineering 
education.” 


2. “General Education in Engineering 
—A Report of the Humanistic-Social 
Research Project,” The American So- 
ciety for Engineering Education, 1956. 


It is recommended in this study that 
humanities and social sciences should be 
made a part of engineering education. 
It was found that this could be done 
without lowering the quality of technical 
education or resulting in superficial treat- 
ment. Provided in detail are the recom- 


mendations of those interviewed as to 
the objectives of such a development, its 
content, curricular arrangement, its ad- 
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ministration, and the time devoted to it, 
There are appendices on representative 
humanistic-social sequences, courses of 
special interest, and sample engineering 
curriculums. 


3. “General Education in Engineer. 
ing,” Report of the Humanistic-Social 
Project, Edwin S. Burdell, Cooper 
Union, Journal of Engineering Educa. 
tion, Vol. 47, No. 3, October 1956, pp, 
103-05. 


This is a study of the feasibility and 
merit of including liberal arts in engi- 
neering curriculums. Recommendations 
are made on the basis of data which 
show that such a program can succeed 
if it has full administrative support, is 
treated as an integral part of the stu 
dent’s education, and has the full co- 
operation of both the liberal arts and 
engineering faculties. 


4. “Suggestions on How to Teach ‘En. 
gineering Sciences,” Sheldon S. L. 
Chang, New York University, Journal 
of Engineering Education, Vol. 46, No. 
5, January 1956, pp. 456-57. 


The author presents his suggestions 
for a unified course in engineering sci- 
ences, which would develop deeper in- 
sight in the students and would enable 
them to learn “a few broadly enveloping 
concepts” rather than to concern them- 
selves with numerous empirical formulas. 


5. “The Unified Science Program, 
Stevens Institute of Technology, 1958. 


This description of a new program, 
similar in many respects to the present 
engineering program, stresses unity and 
integration. Courses in the social-hv- 
manistic area are introduced to enlarge 
the horizons of students beyond those of 
their technical interests. 


6. “The English Program as Engineer- 
ing Teachers View It,” Frank Kerekes, 
The Michigan College of Mining and 
Technology, Journal of Engineering 
Education, Vol. 46, No. 5, January 
1956, pp. 427-33. 


The need for a new English program 
for engineering students is pointed up 
on the basis of existing data including: 
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a survey of the writing performance of 
juniors and seniors; a survey of practic- 
ing engineering graduates showing that 
a majority considered good English valu- 
able, so valuable, in fact, that many were 
continuing their study of it; an industrial 
survey showing per cent of working time 
spent writing; a supervisor survey show- 
ing poor use of English among em- 
ployees. It recommends a more mature 
level of English instruction and the in- 
clusion of humanities in the engineering 
curriculum. It also urges that writing 
requirements be made through all four 
years, and that a report preparation 
course be introduced in the senior year. 


7. “Graduate Training Based on Un- 
dergraduate Training in Fundamen- 
tals,” R. E. Purucker, Public Service 
Commission of Wisconsin, Journal of 
Engineering Education, Vol. 47, No. 
3, November 1956, pp. 223-27. 


The recommendations of the Commis- 
sion based on a study of education as it 
affects industry are: 1. the need for en- 
largement of the technical institute pro- 
gram; 2. the need for training men with 
a sufficient breadth of knowledge to di- 
rect a research department; 3. training 
for these men in the basic sciences and 
engineering; 4. the introduction of an 
undergraduate course consistent with 
such training; and 5. that the reactions 
of persons engaged in research trans- 
mitted to such a course. 


8. “The Brown Experiment in Chem- 
ical Education,” Leallyn B. Clapp, 
Brown University, Journal of Chemical 
Education, Vol. 35, No. 4, April 1958, 
p. 170. 


The article describes changes made 
since the institution of an experimental 
program for a degree of B.S. in Chem- 
istry in 1948. Some of these innovations 
consisted of changes in the timing of 
certain courses and decreasing the num- 
ber of courses in specified years to allow 
students to devote more time and effort 
to those that they took. 

The author states: “We have not ac- 
complished miracles by the change from 
the standard curriculum but we think 
we now arrive in five semesters at a 
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point roughly equivalent to six standard 
courses. This has been done by express- 
ing some faith in the high school chem- 
istry course, by omitting some descrip- 
tive inorganic chemistry . . . and by 
taking advantage of the initial enthu- 
siasm for the first course.” Conclusions 
were drawn from a questionnaire sent 
to 153 graduates for the evaluation of 
the new curriculum. 


9. “A Formal Option Plan for Under- 
graduate Chemical Engineering,” Max 
S. Peters, University of Illinois, Jour- 
nal of Chemical Education, Vol. 36, 
No. 2, February 1959, pp. 88-89. 


The report describes a curriculum re- 
vision based on the use of two standard 
options: 1. engineering—for chemical en- 
gineers intending to enter industry im- 
mediately, and 2. physical science—for 
those who will do graduate work. A 
detailed comparison is made of the re- 
quirements for both options in the junior 
and senior years. An overview of the 
options is also presented. The program 
provides adequate training and is de- 
signed to meet the interests and require- 
ments of both average and exceptional 
students. 


10. “The M.I.T. Plan for Undergradu- 
ate Chemical Education,” David N. 
Hume, Journal of Chemical Educa- 
tion, Vol. 35, No. 4, April 1958, pp. 
176-77. 


The revised curriculum for chemistry 
majors is outlined and described in some 
detail. The changes made are mainly in 
timing. Organic chemistry is introduced 
earlier so that the teaching of inorganic, 
analytical, and physical chemistry can 
be based on a background of 2 years of 
college mathematics and physics. 


11. “Curriculum in Chemistry at the 

University of Minnesota,” Z. Z. Hugus, 

Jr., Journal of Chemical Education, 

Vol. 35, No. 4, April 1958, pp. 171-72. 

An outline is presented of the revised 
curriculum for chemistry majors, includ- 
ing 24 credits in science electives and 36 
in non-scientific fields. 


12. “Curriculum in Chemistry at the 
Pennsylvania State University,” John 


— 
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R. Hayes, A. Witt Hutchison, and 
Ralph P. Seward, Journal of Chemical 
Education, Vol. 35, No. 4, April 1958, 
pp. 174-76. 


The article describes the revised cur- 
riculum based on the findings of a 2% 
year study that sought to determine 
whether the curriculum would be im- 
proved by reducing the number of spe- 
cific courses and increasing the number 
of electives. The new plan provides a 
foundation in the facts and principles of 
chemistry, but devotes more time to gen- 
eral education. Certain courses are al- 
tered in their timing. Two optional 
plans for varying degrees of concentra- 
tion in chemistry are offered. 


13. “The Undergraduate Chemistry 
Seminar: A Survey,” James W. 
Hackett, O. P., Providence College, 
Journal of Chemical Education, Vol. 
35, No. 5, May 1958, pp. 254-56. 


This summary of a survey of existing 
practices in colleges and universities rela- 
tive to undergraduate chemistry seminars 
describes the mechanics and varieties of 
seminars and gives several examples of 
programs, some of which broaden the 
students’ horizons and give them greater 
freedom and room to experiment, and 
others which are merely of a practical or 
vocational nature. 


14. “The Tufts Approach,” M. Kent 
Wilson, Tufts University, Journal of 
Chemical Education, Vol. 35, No. 4, 
April 1958, pp. 167-69. 


A description is given of the revised 
curriculum which cuts down the number 
of required courses. By diminishing 
repetitive work and regrouping material, 
more course content is included than in 
the old program. This gives freedom for 
electives in other fields but requires ad- 
vanced chemistry courses. 


15. “Chemical Concepts and the Col- 
lege Chemistry Curriculum,” Laurence 
E. Strong and O. Theodor Benfey, 
Earlham College, Journal of Chemical 
Education, Vol. 35, No. 4, April 1958, 
pp. 164-67. 


The article describes a plan to di- 
vide the subject matter of chemistry into 
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sections dealing with major concepts 
through which chemical phenomena are 
understood and interrelated—aiming at 
“intellectual integrity” difficult to achieve 
under present artificial subdivisions of 
course work. 


16. “A Special Course for Superior 
Students,” L. Carroll King, Northwest- 
ern University, Journal of Chemical 
Education, Vol. 35, No. 5, May 1958, 
p. 250. 


The report describes a special first 
year chemistry course which enabled 
superior students to “complete college 
chemistry equivalent to general chem- 
istry and qualitative analysis during the 
first two quarters of the freshman year 
thus leaving the third quarter for a 
course in quantitative analysis or an elec. 
tive subject.” 

Student achievement has been very 
good and “students completing the spe- 
cial first year course have the advantage 
of being able to have a flexible program 
of courses in mathematics and physics 
as well as in chemistry during their last 
three years of college work.” 


17. “Chemistry at Harvey Mudd Col- 
lege,” J. A. Campbell, Journal of 
Chemical Education, Vol. 35, No. 4, 
April 1958, pp. 172-73. 


Report describes curriculum of Harvey 
Mudd College, which offers only four 
majors: engineering, mathematics, phys- 
ics, and chemistry. One third of the stu- 
dents’ academic work is in each of the 
following areas: humanities and_ social 
studies; mathematics, physics, and chem- 
istry; and specialized work relating to 
major field. 


18. “Integrated Introductory Course 
in Physics and Chemistry,” Edward L. 
Haenisch and Lewis S. Salter, Wabash 
College, Journal of Chemical Educa- 
tion, Vol. 35, No. 5, May 1958, pp. 
246-47. 


Because neither modern chemistry nor 
physics can be understood without a 
knowledge of the other science, a com- 
bined course was designed for non-ma- 
jors. Additionally, repetition of much 
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material was avoided. Student reaction 
was favorable. 


19. “Objectives, Curricula, and Re- 
sults of the Cornell Engineering Phys- 
ics Program,” Lloyd P. Smith, AVCO 
Research and Advanced Development 
Division, 20 S. Union Street, Lawrence, 
Mass., Journal of Engineering Educa- 
tion, Vol. 47, No. 5, January 1957, pp. 
401-09. 


A program was devised to give stu- 
dents the best foundation for general re- 
search and advanced development work, 
the subject-matter consisting of “the fun- 
damental sciences of physics, mathe- 
matics, and chemistry; the constitution of 
materials . . . and various subject-matter 
from a wide range of professional engi- 
neering fields.” Throughout the senior- 
year curriculum, integration of the vari- 
ous subjects was stressed. One result of 
the program’s operation was a constantly 
increasing student demand for the course, 
despite its being “the most rigorous tech- 
nical course in the university.” 

“., . students acquiring the Bachelor 
of Engineering Physics degree have a 
great deal more knowledge of physics 
and mathematics than the four-year 
physics majors in the College of Arts 
and Sciences. This is due to the fact 
that they commit themselves to the pro- 
gram when they enter the university in- 
stead of two years later and in addition 
they are able to assimilate greater know}l- 
edge and technical facility because of 
the highly integrated nature of the more 
rapidly moving curriculum.” 


Implications 


The sample assembled above appears 
to be a representative one. It is, how- 
ever, only a part of the “flow” of research 
and like the iceberg provides a picture 
of only a part of the experimentation 
being done or that which needs to be 
done. The emphasis on theory and prin- 
ciple in curriculum construction is authen- 
tic. What is not revealed is the ultimate 
refinement of this approach to curriculum 
construction, namely, “conceptual inte- 
gration.” Nor does “integration” show 


to advantage in the sample. The educa- 
tional advantages and the practical utility 
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of a unified, common curriculum are not 
developed carefully. As with most good 
things, the more you have, the better; 
part of a year, or a year, is not enough. 
The “common outlook” is a desirable 
consequence of a unified curriculum; an- 
other is the fact that courses and the 
elements of courses, taught in an inte- 
grated fashion, reveal and dramatize re- 
lationships and are more easily mastered 
for this reason. This is one place where 
learning theory proves out in practice. 
Finally, it should be admitted that inte- 
grated courses and curriculums can be 
more economically taught. 

Provision for greater flexibility in the 
engineering curriculum is achieved by 
reducing the number of specific courses 
required of students and _ increasing 
thereby the number of electives open to 
them. These electives are used primarily 
to increase the amount of the student’s 
general knowledge, whether it be in a 
general or liberal arts program. The 
need for better training in writing is 
recognized in curricular revisions giving 
greater emphasis to English composition. 
In one chemistry program this amounted 
to twenty-four credits in science electives 
and thirty-six in non-scientific fields. It 
is now felt that no specific sequence of 
courses is the one and only way to 
achieve success in a science curriculum. 
What is also recommended in the tech- 
nical as well as the general program is 
that more attention be given to theoret- 
ical aspects of the subject matters stud- 
ied, that is, to principles. 

Additional flexibility is achieved 
through better preparation and a differ- 
ent placement or timing of course offer- 
ings. The basic idea it to concentrate 
inorganic, analytical and physical chem- 
istry in the junior-senior years so that a 
background of two years of college 
mathematics and physics can be built 
under them. These broadened curric- 
ulums appeal to the average and the su- 
perior student and give each the oppor- 
tunity to develop fully within the limits 
of their capacities. Some of the revised 
curriculums reported were the result of 
studies running as long as two and one- 
half years and some reports are evalua- 
tive studies of the revised curriculum. 
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IV. The Prediction of Student 
Performance 


The following studies deal with the 
validity of certain predictors, mainly 
various tests and grade-point averages, 
of success in engineering and related 
programs: 


1. “Predicting Success in the First 
Year of Engineering Study,” William 
C. Lowry and Harold S. Spraker, Uni- 
versity of Virginia, 1959. 


An investigation of the validity of 
various factors in predicting success dur- 
ing the first year of study in engineering 
at the University of Virginia yielded the 
following findings: (1) The only factor 
studied in high school records which was 
of value in predicting first year average 
grades was percentile rank in the grad- 
uating class. (2) Comparisons of scores 
made on PEA test, CEEB SAT Mathe- 
matical and Verbal with first year aver- 
age grades yielded low validity coeffi- 
cients. (3) Multiple correlations yielded 
much higher validity coefficients than did 
the zero-order correlations. 


2. “Tests for Guidance and Counsel- 
ing,” Marvin D. Dunnette, Minnesota 
Mining and Manufacturing Company, 
St. Paul, Minnesota, Journal of Engi- 
neering Education, Vol. 46, No. 5, 
January 1956, pp. 434-40. 


This is a report of a personnel research 
program designed to develop good ob- 
jective guides to aid educators in ac- 
curate occupational analysis. Two tests 
were developed: one to identify high 
level engineering capacity and another 
to measure interests and motivation of 
engineers performing different functions. 
A need was shown for good counseling 
and more valid tests. 


3. “An Investigation of Factors Re- 
lated to Success in A First Course in 
Chemistry at the Pennsylvania State 
University,” Carl W. Bordas. Doc- 


toral Dissertation. Penn State Review 
of Educational Research, Vol. IX, No. 
1, November 1957, pp. 24-25. 


This study was made in order to as- 
certain the extent to which certain fac- 
tors (e.g. age, high school chemistry lab- 
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oratory, high school algebra) contribute 
to the success of students in a first course 
in chemistry. 


4. “Predicting Success of Junior Col- 
lege Students in Introductory Chem- 
istry,” William E. Kunhart, Lionel R. 
Olsen, and Roger S. Gammons, Hart- 
nell Joint Junior College, Journal of 
Chemical Education, Vol. 35, No. 8, 
August 1958, p. 391. 


The purpose of this study was to de- 
termine the reliability of predictions of 
success in introductory college chemistry 
on the basis of high school chemistry 
grade, high school algebra grade, ACE 
Psychological Examination _ linguistic 
score, quantitative score, or total score, 
Data were drawn from the transcripts of 
111 students in public junior college. 

“High school chemistry and _ high 
school algebra were the best predictors 
of success in college chemistry for the 
group sampled. The quantitative and 
total scores of the ACE were of a higher 
predictive value than the linguistic 
scores.” All of these variables, however, 
had such low positive correlations that 
it was deemed to be harmful to use them 
without considerable qualification. 


5. “Predicting Failures in General 
Chemistry,” Nelson W. Hovey and 
Albertine Krohn, University of Toledo, 
Journal of Chemical Education, Vol. 
35, No. 10, October 1958, pp. 507-09. 


The report describes the development 
of a pre-testing program which uses reli- 
ability data from various tests to predict 
failures and withdrawals in the first se- 
mester of general chemistry. It was 
found that if those in the low group pass 
a course in pre-college chemistry prior 
to enrollment in the regular course, the 
chance of failure drops. 


6. “The Relationship of the ACE 
Scores and the Mathematics Achieve- 
ment Score to Achievement in Fresh- 
man Chemistry, Research Report No. 
68,” DePauw University, 1956. 


Study showed that achievement in 
mathematics bears a greater relationship 
to achievement in freshman chemistry 
than do quantitative ability, linguistic 
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ability or a combination of the two. To- 
tal ACE score is a better predictor of 
success than are either of its sub-scores. 


7. “A Report on an Analysis of the 
Mathematics Placement Test and Ex- 
plorations in Predicting the Perform- 
ance of Freshmen in Advanced Begin- 
ning Mathematics,” Ohio Wesleyan 
University, 1959. 


Study was designed to (1) help the 
mathematics department, through analy- 
sis of freshman performance test, to eval- 
uate and improve the test, and (2) to 
explore possibilities of predicting student 
performance in advanced mathematics to 
aid in better placement of entering stu- 
dents. 


Implications 


The unfortunate thing about studies 
done under this title—and those reported 
here are no exception—is that success is 
measured in grades earned, or at least 
received, and in credits won or given. A 
second limitation of these studies is that 
there is no such thing as success in the 
mass. The success of one student may 
be great even if his achievement is mod- 
est in comparison with that of other stu- 
dents. The success of some students, 
which will appear to be satisfactory in 
these studies, may actually be a failure, 
because they have not made the achieve- 
ment of which they are capable. More 
unfortunate is the fact that these tests 
do not measure a student’s success in 
achieving a higher education. First, 
they do not measure his growth—and 
education is growth. Second, in many 
institutions the amount of higher edu- 
cation acquired cannot be measured by 
these units because, while the student 
may have 120 or more credits, only a 
part of them are in courses that are ap- 
propriate to higher education. Some of 
his credits are for courses in what is in 
fact secondary education. Neither do 
these tests measure a student’s success in 
‘learning to think,” critically or crea- 
tively, or to think outside of the preju- 
_ and orthodoxies he brought to col- 
lege. 

Finally, most institutions are not ab- 
solutely clear about what it is they pro- 
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pose to do. They cannot, accordingly, 
measure either their success or the suc- 
cess of their students in achieving their 
goals. Too many institutions are all 
things to all students, doing some things 
well but doing them less well than they 
might, because they feel they must do 
other things even if they do them poorly. 


Conclusions 


Modest as the effort must appear, 
there may be a livelier concern in engi- 
neering and the physical sciences for im- 
proving the thinking of students through 
problem-oriented approaches (Section 1) 
than elsewhere in the curriculum. In an 
earlier review of research on teaching 
practices irrespective of subject and types 
of institutions, 10 studies were identified. 
The blacklog of studies in the Clearing- 
house is, of course, greater now and some 
“pump priming” was done to produce the 
12 pieces on problem-oriented approaches 
in this paper, but the observation above 
still seems sound. 

If to this observation about critical 
thinking one adds the scientist’s obvious 
interest in creative thinking (see Appen- 
dix) it becomes apparent that the phys- 
ical scientist and engineer is impressively 
motivated to improve his teaching with 
these outcomes in mind. The requests 
for this paper are another indication— 
none being forthcoming from other pro- 
fessional journals—of the substantial na- 
ture of the engineer’s interest. In the 
area of utilization (Section II) engineers 
have been obviously very active. 

In the area of curriculum it is the im- 
pression of Earl J. McGrath, of the In- 
stitute for Higher Education, Teachers 
College, Columbia University, that some 
of the most energetic and imaginative 
experimentation in liberal arts education 
(Section III) is being done in profes- 
sional schools, including, of course, engi- 
neering. Finally, it would seem that 
engineering and the physical sciences al- 
most have a corner on “prediction of suc- 
cess” studies (Section IV). 


7 “Effectiveness in Teaching,” W. R. 
Hatch and Ann Bennet, New Dimensions in 
Higher Education, No. 2, Division of Higher 
Education, U. S. Office of Education. 
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It could be that the scientist, pure or 
applied, is somewhat more literal in his 
interpretation of what is meant by higher 
education than are his colleagues in other 
disciplines. Perhaps some of the sub- 
tleties and rationalizations that are used 
to defend the status quo are lost on him; 
not uniformly, of course, but in some- 
what larger measure than is the case in 
other areas. It may be that the explana- 
tion for the engineer’s and the scientist’s 
experimentation with educational phe- 
nomena lies in their general experimental 
bent or in their scientific directness. Or 
these activities may be a reflection of the 
engineer’s and the scientist’s greater se- 
curity. More secure because of their 
bargaining power and the somewhat 
greater esteem in which they are held 
by the general public, these faculties may 
be more disposed to welcome change. 

Since competent faculties are those 
most disposed to experiment and since 
through experimentation better and more 
economical instructional practices are be- 
ing discovered, it may well be that good 
faculties and programs will become pro- 
gressively better and the poor ones 
relatively poorer. 

The fact that the sciences and engi- 
neering are prospering at this moment, 
relatively speaking, may not then be due 
only to the national interest in science 
and national support of science but to 
the fact that the public at large senses 
that these faculties are alert, and are 
working energetically to improve their 
programs. 

Since better and more economical 
ways of doing things are the best in- 
surance an institution can take out 
against the certainties of the “bulge” it 
may be helpful if some of the attributes 
of these programs—some of the clauses 
in the contract—are identified. With 
such a list before it no institution need 
be under any illusions as to its state of 
readiness. 

These aspects are: 


1. Experimentation with or the early 
institution of sophisticated programs of 
independent study, including honors pro- 
grams; not just any honors program but 
a modern one that reflects all that has 


Vol. 51—No. | 


been learned about such programs in the 
last decade. 

2. A critical examination of the impact 
of the college on its students. 

3. Provision for advanced placement 
and early entrance. 

4. Curricular and administrative flex. 
ibility. 

5. Institution of experiments or pro- 
cedures looking toward improvement in 
the quality of student learning and of 
teaching. This will be reflected in the 
above but it is also manifested in the 
opportunities provided for student “in- 
quiry”"—for problem-oriented instruction, 

6. Improving upon the quality of fac. 
ulty learning and of its research. This 
will be reflected in part in the amount of 
basic research done, in contradistinction 
to applied research. 

7. Provision for curricular integration, 
To the degree to which programs ex- 
amine and exploit relationships, seek im- 
plications and recognize the primacy of 
ideas without minimizing fact—to this 
degree they are exploiting what is known 
about the theory of learning. 

The defense of the unique American 
contribution to higher education, the 
education of the common man, too often 
seems to be a defense of the status quo; 
or even of the status quo ante. Such 
defenders of such institutions do not have 
to settle for a second rate education or, 
in effect, saddle their constituencies with 
a second-class citizenship. Any faculty 
that is content with what is and any ad- 
ministration that likes it this way is more 
vulnerable than perhaps it appreciates. 
Hard-handed and hardheaded supporters 
of higher education recognize that the 
only certain thing is change, that institu- 
tions which are not changing cannot be 
improving themselves. 


Appendix 


“The Development of a Criterion of 
Scientific Competence,” Lindsey R. 
Harmon, The Second (1957) Univer- 
sity of Utah Research Conference on 
the Identification of Creative Scientifc 
Talent, 1958, pp. 82-97. 


Report of National Science Foundation 
on establishing a criterion of scientific 
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Oct., 1960 


competence for former AEC candidates, 
summarizing: questionnaire measuring 
criterion development; intercorrelations 
of criterion elements in physical science 
and biological science groups; validation 
of predictors against rating criterion for 
early, middle, and late Ph.D.’s. 


“Some Variables Functioning in Pro- 
ductivity and Creativity,” Calvin W. 
Taylor, The Second (1957) Univer- 
sity of Utah Research Conference on 
the Identification of Creative Scientific 
Talent, 1958, pp. 3-19. 


Research to understand and _ identify 
the fundamental nature of creative sci- 
entific talent so as to develop and encour- 
age creativity and establish optimum en- 
vironment for it. Report of four studies 
measuring variables functioning in pro- 
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ductivity and creativity. Presentation of 
suggested lists of criteria on scientists 
and duties in scientific jobs. 


“Variables Related to Creativity and 
Productivity Among Men in Two Re- 
search Laboratories,” Donald W. Tay- 
lor, The Second (1957) University of 
Utah Research Conference on the 
Identification of Creative Scientific Tal- 
ent, 1958, pp. 20-54. 


Description of two naval laboratory 
studies exploring the relation of certain 
tests and other variables to creativity and 
productivity of men in research or de- 
velopment work. Presentation of corre- 
lations between checklists, descriptive 
ratings, tests, undergraduate grades; 
questions related to ratings of creativity 
and productivity. 


Technical Institute in America 


(Continued from page 36) 


delimited by the official designation 
“vocational programs of less than college 
grade” and by the established policy of 
distributing such money and adminis- 
tering such programs through the voca- 
tional-trade education divisions of the 
public secondary school systems. Here 
is a specific task for ASEE.? 


What of the Future? 


It is but fitting and proper to close this 
discussion on the general theme of its 
opening: that both the national need and 
the career potential for the engineering 
technician is as broad and varied as the 
field of engineering itself. As with all 
developments in human affairs, the gen- 
eral realization and acceptance of this 
fact is evolving relatively slowly, with 
full measure of confusion, and against 
some opposition. However, the fact is 
established, and regardless of semantics 
the trend is growing—has even grown 


TE. E. Booher, “Title VIII—Does It Ful- 
fil Its Intent?”, Technical Education News, 
April, 1959. 


perceptibly in strength and direction 
since this Survey was initiated in 1956. 

Conditions have changed drastically 
in the relative short history of engineer- 
ing enterprise, and still are changing. 
Frontiers have moved, and still are mov- 
ing. Manpower concepts, both social 
and professional, must keep pace. Both 
the concepts and the procedures relative 
to engineering science and related tech- 
nologies as they affect the entire spec- 
trum of technological manpower, both 
educationally and professionally, obvi- 
ously must change accordingly. 

In substantial measure the rate and 
quality of growth of the engineering 
technician in the technological manpower 
pattern will depend jointly upon the 
quality of technical institute education 
provided and perception and attitude of 
engineering educators and the engineer- 
ing profession. Finally, may I urge 
again the desirability of maintaining the 
philosophical rather than the institutional 
approach to technical institute education 
—“The Technical Institute Idea in Higher 
Education.” 
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New Members of ASEE 


New Active Institutional Member 


ANTIOCH COLLEGE, Yellow Springs, Ohio; J. P. Dixon, Jr., President; W. B. Alex- 
ander, Vice President and Dean; R. A. Voelker, Dean of Engineering .......... 1960 


New Industrial Members 
BasBcocK AND WILCox Company, 161 East 42nd Street, New York 17, N. Y. Repre- 


sentative: J. W. Andeen, Manager, Student Training 
BricGS AND STRATTON CORPORATION, 2711 North 13th Street, Milwaukee 4, Wis. Rep- 
CARRIER CORPORATION, Carrier Parkway, Syracuse, ey Representative : Wm. 
DIAMOND ALKALI Company, 300 Union Commerce Building, Cleveland 14, Ohio. Rep- 
resentative: G. H. Varney, Manager, Employee Recruiting Development eestor 1960 
GLoBE-UNION, INc., 900 East Keefe Avenue, Milwaukee, Wis. Representative: R. L. 
GRACE AND COMPANY, W. R,, PoLYMER CHEMICALS DIVISION, P, ‘0. Box "3006, Istrouma 
Station, Baton Rouge 5, La. Representative: W. E. Maclean, Manager, Engi- 
KIMBERLY-CLARK CoRPORATION, Neenah, Wis. Representative: C. G. R. Johnson, Chief 
VarRIAN ASSOCIATES, 611 Hansen Way, Palo Alto, Calif. Representative: R. F. 
Vitro WEAPONS SERVICES, General Delivery, Eglin Air Force Base, Fla. Representa- 
WISCONSIN MorTor CORPORATION, 1910 South 53rd Street, Milwaukee 46, Wis. Repre- 


New Affiliate Members 


College of Technology, University of Houston, Houston 4, Tex.; A. Ray Sims, Dean . 1960 
Erie County Technical Institute, 1685 Elmwood Avenue, Buffalo 7, N. Y.; L. E. 


Spring, President ; Ernest Notar, Dean 
TECHNION-ISRAEL INSTITUTE or TECHNOLOGY, P. O. Box 4910, Haifa, Israel, General 
Y. Dori, President; T. Gladstein, Vice President in Charge of Research ..... ooo 1G 


New Individual Members 


ALLEN, Epwin L., Instructor of Mechanical 


ABBOTT, THOMAS A., Manager, Engineering Ad- 
Engineering, Tennessee, 


ministration, Standard Oil Company, Whit- 


ing, Ind. 

Acosta AYALA, ANIBAL, Assistant Professor of 
Electrical Engineering, College of Agricul- 
Ee and Mechanic Arts, Mayaguez, Puerto 

co. 

ADAMS, HAROLD, Executive Director, Northeast 
Institute of Technology, 162 Huntington 
Street, New Haven, Conn. 1960. 

AGGARWAL, RAJINDER P., Instructor in Elec- 
trical Engineering, "South Dakota State 
College, Ss. D. 1960. 

AHMED, RANA uperintendent “Workshop, 
Government : Technical Baha- 
walpur, West Pakistan. 1960. 

ALAGNA, GEORGE I., President, Western Elec- 
tronics Institute, 5119 Sunset Boulevard, 
Los Angeles 27, Calif. 1960. 

ALDERMAN, Marquis T., Chief of College Rela- 
tion s——4821, Western Electric Company, 
Ine., Chicago 23, Ill. 1960. 


University of 

Knoxville, Tenn. 1960. 

ALLEY, CHARLES L., Assistant Professor of 
Fiectrical Engineering, of Utah, 
Salt Lake City, Utah. 

Mechanical Engineering, University of 
South Carolina, Columbia, 8. C. 1960. 

AmortT, Donatp L., Assistant Professor of 
Electrical Engineering, Oregon State Col- 
lege, Corvallis, Ore. 1960. 

ANDERSON, MARSHALL L., Assistant Professor 
of Civil Engineering, South Dakota State 
College, Brookings, . 1960. 

ANDERSON, THOMAS P., Instructor in Mechani- 
cal Engineering, Northwestern University, 
Evanston, Ill. 1960. 

ANDREOLI, ALFRED E., Assistant Professor of 
Engineering, Los Angeles State College, 
Los Angeles 32, Calif. 1960. 
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Oct., 1960 NEW MEMBERS OF ASEE 


ANDREWS, WILLIAM A., Associate Professor of 
Civil Engineering, Washington University, 
St. Louis 30, Mo. 1960. 

ANDRIS, PETER, Teacher of Mathematics, Wood- 
row Wilson Junior College, 6800 South 
Stewart Avenue, Chicago 21, Ill. 1960. 

ARBLE, WILLIAM C., Instructor in General En- 
Pennsylvania University, 

Park, 196 

ARIAS, B. JORGE, Faculty of Engineer- 
ing, University of San Carian Ciudad Uni- 
versitaria, Guatemala 12, Guatemala. 


0. 

ARMSTRONG, JAMES H., Assistant Professor of 
Engineering Mechanics, Georgia Institute 
of Technology, Atlanta 13, Ga. 1960. 

ARNOLD, LEB, Professor and Chairman of 
Aeronautics, New York University, New 
York, N. 1960. 

ARNOLD, A RT B., Assistant to the Dean, 
United States Military Academy, West 
Point, N. Y. 1960. 

AUSTIN, Grorce T., Professor and Chairman of 
Chemical Engineering, Washington State 
University, Pullman, Wash. 1960. 

AUTORE, DONALD D., Instructor in Industrial 
Engineering, Arizona State University, 
Tempe, Ariz. 1960 


BAASEL, WILLIAM D., Assistant Professor of 
Chemical Engineering, Clemson College, 
Clemson, 8. C. 1960. 

BargD, Ropert E., Associate Master Instructor, 
Oregon Technical Institute, Klamath Falls, 
Ore. 1960. 

BakER, Robert F., Professor of Civil Engineer- 
ing, The Ohio State University, a West 
18th Avenue, Columbus, Ohio. 1960 

BALDWIN, CLARENCE J., JR., Lecturer in Elec- 
trical Engineering, University of Pitts- 
burgh; Project Engineer, Electric, Electric 
Utility Engineering Department, West am 
Corporation, Pittsburg 

a. 

BALL, JAMES B., Assistant to Dean of Engi- 
neering, Purdue University, Lafayette, 
Ind. _1960. 

BaxTeR, DeNver O., Assistant Professor of 
—— Engineering, The University 

Tennessee, Knoxville 16, Tenn. 1960. 

BECKEMEYER, Epwakp J., JR., Instructor in 
Mechanics, Missouri School of Mines, 
Rolla, Mo. 960. 

BECKMAN, JOHN B., Assistant Chief, Examin- 
ing, United States Civil Service Commis- 
sion, Washington 25, D. C. 5 

BeporRe, RoBert L., Professor of Engineering, 
San Diego State College, San Diego, Calif. 


BEEN, WALFRID, Head of Mining Engineering, 
Michigan College of Mining and Tech- 
nology, Houghton, Mich. 1960. 

BEIN, DONAL' a Director of Research Eco- 
nomics, A. O. — Corporation, Milwau- 
kee 1, Wis. 1960 

BELTRAN, *LuIs D., Assistant Professor of En- 
gineering, University of Puerto Rico, 
Mayaguez, Puerto Rico. 19 

BENFORD, WILLIAM R., Professor of Civil En- 
eens Brown’ University, Providence 


BENNETT, RosBert B., Professor of Chemical 
Engineering, gg ersity of Florida, Gaines- 
ville, Fla. 1960. 

BERKOWITZ, RAYMOND S., Associate Professor 
of Electrical Engineerin » Moore School of 
Electrical Engineering, egg of Penn- 
sylvania, Philadelphia, Pa. 60. 

BertH, DONALD F., Assistant to Dean of Ad- 
mission, Cornell University, Ithaca, N. Y. 


Best, WILLIE, Instructor in Mechanical 
Engineering, U “University of South Carolina, 
Columbia 1960. 

as WILLIAM a Training Director, Union 

Bag-Camp Paper Corporation, Savannah, 
Ga. 1960. 

Birp, Ropert B., Professor of Chemical Engi- 

heering, ouniversity of Wisconsin, Madison, 
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BissHoPP, KENNETH E., Professor and Head of 
Mechanical Engineering, Rensselaer Poly- 
technic Institute, Troy, N. Y. 1960. 

Buack, LEONARD J., Assistant Dean of Engi- 
neering; Professor of Electrical Engineer- 
ing, University of California, Berkeley 4, 
Calif. 1960. 

BLACKBURN, JOHN L., 3813 Calvert Street, 
Northwest, Washington 7, D. C. 1960. 
BLICK, EpWwarbD F., Instructor in Aeronautical 
and Space Engineering, > ee Uni- 

versity, Norman, Okla. 1960 
BuIss, R. HaRgpDING, Professor of Chemical En- 
ineering, Yale University, New Haven, 
‘onn. 160. 

Buiock, Murray H., Dean of the College, New 

College, Brooklyn 1, 


BuLock, WILLIAM, Assistant Principal, H. C. 
Technical High School, 256 South Elm- 
wood Avenue, Buffalo, N. Y. 1960. 

BLOOMFIELD, ByrRkon C., Executive Director, 
eg Building Standards Association, 
2029 a orthwest, Washington 6, 


2 

BocKHoFF, FRANK J., Associate Professor of 
Chemical Engineering, Fenn College, Cleve- 
land 15, Ohio. 1960. 

BOGEN, ALPHONS A., Teacher in Engineering 
Drawing, Wright Junior College, Chicago, 


Bonet, Luis A., Civil Engineer (Construction 
Transportation), Faculty of Physical and 
Mathematic Sciences, La Plata-Rea., Ar- 
gentina. 1960. 

BONILLA-TORRES, ROGELIO, Associate Professor 
of Civil Engineering, College of Agricul- 
Mechanic Arts, Mayaguez, Puerto 

co. 

Bonk, JOSEPH G., Instructor in Civil Engineer- 
ing, University of Pittsburgh, Pittsburgh 


‘a. 

BookER, JoHN F., Teaching Assistant in Ma- 
a Design, Cornell University, Ithaca, 

Boogngk, Ronatp A., Director of En; nosing. 
Mount Allison University, Sackville, N. B., 
Canada. 960. 

BOSSCHER, JAMES P., Instructor in Engineer- 
ing, Calvin College, Grand Rapids, Mich. 


960. 

BRADFIELD, WALTER S., Senior Staff Scientist, 
Convair Scientific Research Laboratory, 
San Diego 11, Calif. 1960. 

BRADFORD, JAMES C., Assistant Professor of 
Mathematics, Abilene Christian College, 
Abilene, Tex. 960. 

BRADSHAW, MARTIN D., Instructor in Elec- 
trical En ae University of Wichita, 
Wichita, 1960. 

BrapsHaw, R. Assistant Professor of 
Mathematics, Clarkson College of Tech- 
nology, Potsdam, N. Y. 1960. 

BRANDENBURGH, CLARREN A., Assistant Pro- 
fessor of Mechanical Engineering, Uni- 
versity of Tulsa, Tulsa, Okla. 1960. 

BRANSFORD, THOMAS L., Engineer of Research, 
In-Service Training, State Road Depart- 
ment of Florida, Gainesville, Fla. 1960. 

BrRASUNAS, ANTON DES., Director, Metals Engi- 
neering Institute, Metals Park, Novelty, 
Ohio. 1960. 

BRASWELL, Rosert N., Assistant Professor of 
Engineering, University of Alabama Ex- 
tension, Huntsville, Ala. 1960. 

BRICKER, FREDERICK E., Director, Indianapolis 
Electronic School, 633 North Pennsylvania 
Street, Indianapolis 4, Ind. 1960. 

BRIDGE, LAWRENCE R., Senior 
neer, United States Air Force, W 
Design and rimental Di- 

atterson Air Force se, 
0. 


BRITTIGAN, in Mechani- 
cal Engineering, Virgin ~~ Military Insti- 
tute, Lexington, Va. 196 

BRNA, THEODORE G., in Mechanical 
Engineering, Virginia Polytechnic Insti- 
tute, Blacksburg, Va. 1960. 
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BrosaNn, GeorGce S., Senior Assistant Educa- 
tion Officer, Middlesex County Council, 10 
Great George Street, Westminster, Lon- 
don, S.W.1., England. 1960. 

Brown, CARLETON M., Assistant Professor of 
Electrical Engineering, University of 
Maine, Orono, Me. 1960 

BRowN, ERNEST R. .. Manager, “Recruiting, Linde 
Company, Division of Union Carbide Cor- 
a 270 Park Avenue, New York 17, 


Brown, te E., Deputy Engineer, North 
Central Division, Corps of Engineers, 536 
South Clark Street, Chicago, Ul. 1960. 

BRUBAKER, JAMES E., Instructor in Industrial 
Engineering, University of Pittsburgh, 
Pittsburgh 13, Pa. 1960. 

Brun, Ropert F., Instructor in Mechanical En- 
gineering, Washington State University, 
Pullman, Wash. 1960. 

Bupak, ARAM, Assistant Professor of Electrical 
Engineering, Colorado State University, 
Fort Collins, Colo. 1960. 

BugELL, L., Professor and Head of 
Mathematics, Worcester Polytechnic In- 
stitute, Worcester 9, Mass. 1960. 

Buer, Finn Y., Lecturer in Mechanical Engi- 
neering, University of Texas, Austin 12, 
Tex. 1960. 

BUGLIARELLO-WONDRICH, GEORGE, Assistant 
Professor of Civil Engineering, Carnegie 
Institute of Technology, Pittsburgh 13, 
Pa. 1960. 

Buttock, Warp E., Associate Professor of 
Drawing, Mechanics, Design, University 
of Buffalo, Buffalo 14, N. Y. 9 

BURBANK, NATHAN C.,, JR., Head of Civil En- 
gineering, Washington University, St. 
Louis, Mo. 1960. 

Burserry, Roy D., Assistant Professor of En- 
gineering Drawing, University of Ken- 
tucky, Lexington, Ky. 1960. 

Burcess, Danny N., Instructor in 
Mechanics, Kansas State University, Man- 
hattan, Kan. 1960. 

Burns, HueH, Assistant Professor of Mechani- 
eal Engineering, of New York, 
New York, N. Y. 


CaFFEY, JAMES E., Instructor in Engineering, 
Seneee State College, Arlington, Tex. 


1960. 

CALABRESE, CARMELO, Assistant Professor of 
Electrical Engineering, ee of Mis- 
souri, Columbia, Mo. 19 

CALLESON, DONALD A., heaaceatn in Mechani- 
ag Engineering, Duke University, Durham, 
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CaMP, ARTHUR F., Jr., Instructor in Electrical 
Engineering, University of Florida, Gaines- 
ville, Fla. 196 

CaMPau, JAcK L., Professor of Me- 
chanical Engineering, University of De- 
troit, Detroit, Mich. 1960. 

CANFIELD, ALBERT A., Director, University and 
Scientific Relations, Bendix Aviation Cor- 
posers, Fisher Building, Detroit 2, Mich. 


CANTERBURY, Jack, Assistant Professor of 
Mechanical Engineering, Louisiana Poly- 
technic Institute, Ruston, La. 960. 

CAPACETE, ISRAEL, Assistant Professor of Civil 
Engineering, College of Agricultural and 
Mechanic Arts, Mayaguez, Puerto Rico. 


Capo-LopeEz, Jose R., Instructor in Civil En- 
gineering, College of Agriculture and 
a Arts, Mayaguez, Puerto Rico. 


CaRLILE, Ropert E., Assistant Professor of 
Petroleum Engineering, Louisiana Poly- 
technic Institute, Ruston, La. 1960. 

CaRMICK, Epwarp S§S., Assistant Professor of 
Industrial Engineering, San Jose State 


College, San Jose, Calif. 1960. 

CAleeneeS RicHarp C., Assistant Professor of 
Graphics, Purdue University, Lafayette, 
Ind. 1960. 

CARNES, ELMER B., Assistant Professor of Civil 
Engineering, Vanderbilt University, Nash- 
ville, Tenn. 960. 


Vol. 51—No. 1 


CARNES, WALTER R., Associate Professor of 
Aeronautical Engineering, State 
University, State College, Miss. 1960. 

CaRR, KENNETH R., Instructor in Electrical En- 
gineering, Rose Polytechnic Institute, 
Terre Haute, Ind. 960. 

CARRINGTON, WILLIAM J., JR., Instructor in 
Civil Technology, State Technical Insti- 
tute, 110 Washington Street, Hartford, 
Conn. 1960. 

Cassipy, JOHN J., Instructor in Civil Engi- 
neering, Montana State College, Bozeman, 
Mont. 0. 

CASTRO, WALTER E., Instructor in Mechanical 
Clemson College, Clemson, 


C. 1960. 

Cave, CarRL §., Assistant Professor of Mathe- 
matics, Missouri School of Mines and 
Rolla, Mo. 1960. 

CerA, JOHN Chief, Education and Training 
Branch, United’ States Atomic Energy 
Commission, Germantown, Md. 1960. 

Cess, D., Research Engineer, Westing- 
house Research Laboratory, Churchill 
Boro, Pittsburgh 35, Pa. 

CHADDOCK, JACK B., Professor of Mechanical 
Engineering, Purdue University, Lafayette, 
Ind. 1960. 

CHALABI, A. FaTTaH, Assistant Professor of 
Mechanical Engineering, Worcester Poly- 
technic Institute, Worcester, Mass. 1960. 

CHEN, JUH Wad, Assistant Professor of Chem- 
ical Engineering, Bucknell University, 
Lewisburg, Pa. 1960. 

CHESSON, EUGENE, JR., Assistant Professor of 
Civil Engineering, University of Illinois, 
Urbana, Ill. 1960. 

CHILDRESS, ROBERT Q., Assistant Professor of 
General Engineering, Tennessee Polytech- 
nic Institute, Cookeville, Tenn. 

CHovu, JESHU T., Engineer in Charge of ‘"Hy- 
draulics and’ Hydraulic Structure, Clinton 
Bogert Engineers, 145 East 32 Street, 
New York 16, N. Y. 1960. 

CiorFI, Peter O., Assistant Professor of 
Mathematics and Physics, Lowell Tech- 
nological Institute, Lowell, Mass. 1960. 

CLARK, THOMAS N,, Supervisor of General 
Training, Industrial Engineer, Texas In- 
struments, Incorporated, P. O. Box 312, 
Dallas, Tex. 1960. 

CLARK, YVONNE Y., Assistant Professor of 
Mechanical Engineering, Tennessee Arts 
State University, Nashville, 

CLay, CHARLES R., Assistant Professor of Elec- 
trical Engineering, Arlington State Col- 
lege, Arlington, Tex. 1960. 

on: SAMUEL M., Professor of Engineer- 
ing Graphics, Agricultural and Mechanical 
“a of Texas, College Station, Tex. 


CLIFTON, JOHN P., Associate Professor Indus- 
trial Engineering, Kansas State Univer- 
sity, Manhattan, Kan. 1960. 

CLosB, CHARLES M., Assistant Professor of 
Electrical Engineering, Rensselaer Poly- 
technic Institute, Troy, N. Y. 1960. 

Coats, KEITH H., Assistant Professor of Chem- 
ical and Metallurgical Engineering, Uni- 
Mga of Michigan, Ann Arbor, Mich. 


CoHEN, WiLLIAM C., Assistant Professor of 
Chemical Engineering, of Penn- 
sylvania, Philadelphia 4, 1960. 

CoOLOMBINI, Victor D., Professor of 
Geology, Louisiana Polytechnic Institute, 
Ruston, La. 1960. 

CONNELLY, RicHarRD P., Instructor in Electrical 
Engineering, University of New Hamp- 
shire, Durham, N. H. 1960. 

Coons, CHARLES C., Assistant Professor of En- 
gineering, Los peers State College, Los 
Angeles 32, Calif. 1960. 

CoRRSIN, STANLEY, Professor and Chairman 
of "Mechanicai Engineering, The Johns 
—- University, Baltimore 18, 


CosTELLo, Georce A., Assistant Professor of 
Theoretical and Applied Mechanics, Uni- 
versity of Illinois, rbana, Ill. 1960. 
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Oct., 1960 NEW MEMBERS OF ASEE 


Corton, FRANK E., JR., Assistant Director of 
Engineering Extension Service, Mississippi, 
State University, State College, Miss. 


1960. 

CoupeR, JAMES R., Associate Professor of 
Chemical Engineering, University of Ar- 
kansas, Fayetteville, Ark. 1960. 

CozZARELLI, FRANK A., Instructor in Engineer- 
ing Science, Pratt Institute, Brooklyn 5, 
N. Y. 1960. 


Craic, JOHN P., Assistant Professor of Elec- 
trical Engineering, ‘Texas Technological 
College, Lubbock, Tex. 1960. 

Criss, DARRELL E., Associate Professor of 
Electrical Engineering, Rose _ Polytechnic 
Institute, Terre Haute, Ind. 1960. 

CronK, ALFRED E., Professor and Head of 


Aeronautical Engineering, Agricultural 
and Mechanical College of Texas, College 
Station, Tex. 1960. 


Crook, CHARLES W., Instructor in Engineer- 
ing a, Purdue University, Lafayette, 
Ind. 

Curtis, Mack A., Employee Development Of- 
ficer, United States Naval Ordnance Plant, 
Macon, Ga. 1960. 


DAMIAN, BROTHER HUuUGH, " Dean of Engineer- 
ing, De La Salle College, Manila, Philip- 
pines. 1960. 

DaviILa, ALFONSO, Assistant Professor of Gen- 
eral Engineering, College of Agriculture 
and Mechanic Arts, Mayaguez, Puerto 
Rico. 1960. 

ahi ALVIN S., Director of Industrial Rela- 
Mills Company, LaGrange, 

Day, ANON D., Field Project Manager, E, I. 
duPont de Nemours & Company, Wilming- 
ton 98, Del. 1960. 

DeMoTt, KENNETH E., Supervisor of Salary 
Training Personnel, Chance Vought Air 
Craft, Inc., Dallas, Tex. 1960. 

H., Instructor in Engineering 
Mechanics, Wayne State University, De- 
troit, Mich. 1960. 

DENTON, JESSE C., Professor of Mechanical 
Engineering, Southern Methodist Univer- 
sity, Dallas, Tex. 1960. 

DEVONSHIRE, LEONARD N., Associate Professor 
of Chemistry, University of Tulsa, Tulsa 
4, Okla. 1960. 

Disko, MICHAEL D., Assistant Instructor in 
Civil Engineering, Newark College of En- 
gineering, Newark 2, N. J. 1960. 

DocGETT, WESLEY O., Assistant Professor of 

hysies, North ‘Carolina State College, 
Raleigh, N. C. 1960 

DONOVAN, JOHN C., Member of Technical Staff, 
Engineerin Department, Hughes Aircraft 
Company, Culver City, Calif. 1960. 

DorN, HAROLD, Lecturer in Drafting, City Col- 
lege of New York, New York, N. Y. 1960. 

DorRIty, WILLIAM H., Instructor in Electrical 
tee University of Maine, Orono, 

e. 


DovueLas, RaYMOND J., Head of Fire Protection 
Technology, Technical Institute, Oklahoma 
State University, Stillwater, Okla. 1960. 

Dowp, Rospert J., Engineer, Technical Staff, 
North American Aviation, Inc., Whittier, 
Calif. 1960. 

om 3" Roy W., State Supervisor and Head 

Oklahoma State Department of 
Stillwater, Okla. 1960. 

Dukes, Ernest F., Instructor in Electrical 
Engineering, Air Force Institute of Tech- 
nology, ee Air Force Base, 
Ohio. 1960. 

DuLany, Ropert S§S., Supervisor, Training 
Plans and Coordination Group, Polaris 
Missile System Training Department, Lock- 

heed Missiles and Space Division, Lock- 
heed Aircraft Corporation, Sunnyvale, 
Calif. 1960. 

DuNPHY, PHILIP W., Co-ordinator of Coopera- 
tive Work, Northeastern University, 360 
Huntington Avenue, Boston, Mass. 1960. 


ucation, 
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DzIADULEWICZ, Tep C., Assistant to Dean of 
Marquette University, Mil- 
waukee, Wis. 1960. 


EagB_Le, SAMUEL W., Manager of Industrial En- 
ring, Union Carbide Corporation, New 
Earp, of Agricultural En- 
neering, Virginia Polyte nic Institute, 
lacksburg, Va. 960. 
EBERSOL, ELMER T., Editor, Electronic Equip- 
ion Engineering, White Plains, N. Y. 


EDELMAN, WALTER E., JR., Member of the Tech- 
ee Staff, Guided Missile Laboratory, 
Aircraft Company, Culver City, 

‘a 

H., Director, Purdue University 
Calumet Center, Hammond, Ind. 1960. 

ELLIOTT, JAMES M., Assistant Professor of 
Mechanical Engineering, University of 
Kentucky, Lexington, Ky. 960. 

EL-SADEN, MunigB R., Assistant of 
Mechanical En ‘neering, ot 
Texas, Austin 12, Tex. 

Emery, Harvarp B., Instructor Mechanical 
Engineering, University of New Hamp- 
shire, Durham, N. H. 1960. 

ERICKSON, Howarkp L., Instructor in Electrical 
Engineering, Michigan College of Mining 
and Technology, Houghton, Mich. 1960. 

ERKANLI, Hasan T., Assistant Professor of En- 

neering, Long Beach State College, Long 
each, Calif. 1960. 

Ernst, HANS, Herman Schneider Professor of 
Research, University of Cincinnati, Cin- 
cinnati 21, Ohio. 1960. 

ESPOSITO, RAFFAELE, Assistant Professor of 
Electrical Engineering, University of Ar- 
kansas, Fayetteville, Ark. 96 

EveRT, F., Associated Professor of 
Electrical Engineering, University of Cin- 
cinnati, Cincinnati 21, Ohio. 1960. 


FakKasS, ALOIS G., Assistant Professor of Civil 
North Carolina State College, 
aleigh 
FARKAS, GEORGE J., Snatrbiies in Electrical En- 
gineeri ring, Polytechnic Institute of Brook- 
ho Jay Street, Brooklyn 1, N. Y. 


vase” D Southeastern Re 
Educational Department, 
Electric Corporation, Atlanta, Ga. 1960. 

FELDMAN, ARTHUR, Assistant Professor of Civil 
Engineering, University of Illinois, Ur- 
bana, Ill. 1960. 

FEenvES, STEVEN J., Instructor in Civil En 
pearing. University of Illinois, Urbana, Ill. 


1960. 

FERRIS, WARREN R., Professor of Electrical En- 

University of South Carolina, 
olumbia. 1960. 

FILes, CaRL and Head of Engi- 
neering Science, Arlington State College, 
Arlington, Tex. 960. 

FINCHER, JAMES R., Assistant Professor of 
Civil Engineering, Geo Institute of 
Technology, Atlanta 13, 1960. 

FINKELSTEIN, ABRAHAM B., Professor 
of Engineering Science, Pratt Institute, 
Brooklyn 5, N. Y. 1960. 

FISCHBACH- NAZARIO, HeEnry, Instructor in Elec- 
trical Engineering, Coliege of Agricultural 
and Mechanic Arts, Mayaguez, Puerto 
Rico. 1960. 

FISHER, CHARLES F., JR., Instructor in Me- 
chanical Engineering, University of Ten- 
nessee, Knoxville 16, Tenn. L 

FISHER, WALTER E., Research Associate in 
Civil Engineering, University of Illinois, 
Urbana, lll. 1960. 

Fo.ey, Patrick J., Instructor in Civil En 
arenes, University of Maine, Orono, e. 


FoNT, MANUEL, Lecturer in Civil Engineering, 
College of Agriculture and Mechanic Arts, 
Mayaguez, Rico. 

Forestt, Roy J., Lecturer in Chemical 
9, Ohio. 1960. 
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ForMAN, HowELL N., Assistant Professor 
of Industrial Engineering, Southern Meth- 
odist University, Dallas, Tex. 1960. 

FORNES, GASTON G., Professor of Mechanical 
Engineering, University of Virginia, Char- 
lottesville, Va. 1960. 

Forster, Rosert J., Instructor in General En- 
gineering, Pennsylvania State University, 
University Park, Pa. 60. 

Fortey, JOSEPH W., Instructor in Civil En- 
gineering, Rice Institute, Houston, Tex. 
960. 

FrRANKE, Mitton E., Assistant Professor of 
Mechanical Engineering, Institute of Tech- 
nology, Wright-Patterson Air Force Base, 
Ohio. 

FreA, Warp J., JR., Instructor in Mechanical 
Engineering, Michigan College of Mining 
and Technology, Houghton, Mich. 1960. 

FREEH, Epwarp J., Associate Director of Re- 
search institute, University of Dayton, 
Dayton 9, Ohio. 1960. 

FREEMAN, STEPHEN, Jr., Professor of Electri- 
cal Engineering, Purdue University, La- 
fayette, Ind. 1960. 

FrevUND, JOHN A., President and _ Director, 
Trenton Technical Institute, 640 East 
State Street, Trenton 9, N. J. 1960 

FREUDENSTEIN, FERDINAND, ‘Associate Professor 
and Chairman of Mechanical Engineering, 
i ga University, New York 27, N. Y. 


FULCINITI, JOHN P., Instructor in Industrial 
Engineering, oe of Buffalo, Buf- 
falo 14, Y. 1960. 

FUTRELL, ARCHIB W., Jz., Assistant Professor 
of Mechanical Engineering, North = 
lina State College, Raleigh, N. C. 1960 


GABRIEL, LESTER H., Assistant Professor of 
Civil Engineering, Sacramento State Col- 
lege, Sacramento, Calif. 1960. 

GAGLIARDI, UGo QO., Assistant Professor of 
Electrical Engineering, Kansas State Uni- 
versity, Manhattan, Kan. 1960. 

GAILEY, Morton H., Manager, Polaris Missile 
System Training, 83-12, Lockheed Air- 
eraft Corporation, Sunnyvale, Calif. 1960. 

GALLETT, Epwarp C., Instructor in Drafting 
and Mechanical Technology, Purdue Uni- 
versity, Calumet Center, ~ East 171 
Street, Hammond, Ind. 1960 

GARD, OLIVER Associate Professor of Me- 
chanical Engineering, University of Ken- 
tucky, Lexington, Ky. 

GARDNER, JANE W., Development Secretary, 
Wentworth Institute, 550 Huntington Ave- 
nue, Boston, Mass. 1960. 

GARLAND, HEREFORD, Director, Forest Products 
Research Division, Michigan College of 
ao and Technology, Houghton, Mich. 


GARRETT, EVERETTE T., Associate Professor of 
Electrical Engineering, Air Force Institute 
of Technology, Wright-Patterson Air Force 
Base, Ohio. 1960. 

GARRISON, Ray L., Curricular Chairman, Me- 
chanical Technology Department, Oregon 
Technical Institute, Oretech Branch, Kla- 
math Falls, Ore. 60. 

GASKELL, ALFRED S., Associate Professor of 
Mechanical Engineering, University of 
Missouri, Columbia, Mo. 1960. 

GATLIN, CARL, Associate Professor of Petro- 
leum Engineering, ecu of Texas, 
Austin 12, Tex. 

GAYLORD, EBER w., Professor of Me- 
chanical Engineering, Institute 
of Technology, Pittsburgh 13, 1960. 

GEMINI, S. D., Supervisor Ray ‘Industrial 
Training Institute, Rewa. M.P., India. 


GeEorGE, Roscon H., Research Professor of 
Electrical Engineering, Purdue University, 
Lafayette, Ind. 1960. 

GeRIG, FRANK A., JR., Civil Engineer, United 
States Army Officer, c/o W. A. Marbury, 
Box 156, Ruston, La. 1960. 

GIACHINO, fe W., Head of Industrial Tech- 
nology, Western Michigan University, 


Kalamazoo, Mich. 1960. 
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GIBSON, CHARLES A., Assistant Professor of 
Electrical Engineering, University of Ala- 
bama, University, Ala. 1960. 

GILLESPIE, JAMES W., Instructor in Civil En- 
gineering, Oklahoma _ State University, 
Stillwater, Okla. 1960. 

GILLMORE, WILLARD F., JR., Assistant Pro- 
fessor of Electrical Engineering, Auburn 
University, oe Ala. 60. 

GLASFORD, GLENN M., Professor of Electrical 
fe Syracuse University, Syra- 
cuse 10, Y. 1960. 

GLOECKNER, Kurt M., Instructor in Mechanics, 
Virginia Military Institute, Lexington, Va. 


1960. 

GoppaRD, WILLIAM A., Vice-President, Massey 
Technical Institute, 148 East Seventh 
Street, Jacksonville, Fla. 1960. 

GODDEN, ALBERT I., Assistant Director, Tech- 
nical Institute College of William and 
Mary, Norfolk, Va. 1960. 

GOODMAN, JOHN §S., Associate Professor of Hu- 


manities, Institute of Technology, Air 
University, Wright-Patterson Air Force 
Base, Ohio. 1960. 


Gorczyca, FrypDeRYK E., Instructor in Mechani- 
cal Engineering, New Bedford Institute of 
Technology, New Bedford, Mass. 1960. 

GorpoNn, HueH L., Employment Manager, Lock- 
heed Aircraft Corporation, Georgia Divi- 
—. 86 South Cobb Drive, Marietta, Ga. 


960. 

GoRE, WILLIA C., Associate Professor of Elec- 
trical Engineering, The Johns Hopkins 
University, Baltimore 18, Md. a 

Gowpy, KENNETH K., Assistant to the Dean of 
Engineering, Kansas State University, 
Manhattan, Kan. 1960. 

GRATE, CLARENCE W., Assistant Professor of 
Mechanical Engineering, Missouri School 
a and Metallurgy, Rolla, Mo. 


GREEN, WILLIAM M., Instructor in Electrical 
Engineering, Institute of Technology, Air 
University, Wright-Patterson Air Force 
Base, Ohio. 1960. 

GrosH, RicHaRD J., Professor of Mechanical 

Engineering, Purdue University, Lafayette, 


Ind 

Gross, THoMas C., Instructor in Electrical 
Technology, State Technical Institute, 
Hartford, Conn. 1960. 


GRUBIN, CARL M., Member of Technical Staff, 
Space Technology Laboratories, Ine., P. 0. 
Box 95001, Los Angeles 45, Calif. 1960. 

Gupta, SOMESHWAR C., Assistant Professor of 
Electronics, California State Polytechnic 
College, San Luis Obispo, Calif. 1960. 


HaGans, JAMES A., Instructor in Medicine and 
Biostatistics, University of Oklahoma 
School of Medicine, Oklahoma City 4, 
Okla. 1960. 

HALL, DONALD a. Instructor, Engineering As- 
sociate, Oregon Technical Institute, Ore- 
tech Branch, Klamath Falls, Ore. 1960. 

HALL, JAMES L., Assistant Professor of Chem- 
istry, Colorado School of Mines, Golden, 
Colo. 1960. 

HALL, W. HANSEN, Professor and Head of Elec- 
trical Engineering, Southwestern Louisiana 
Institute, Lafayette, La. 1960. 

HAMBURGER, FERDINAND, JR., Professor of Elec- 
trical ‘Engineering, The Johns Hopkins 
University, Baltimore 18, Md. 1960. 

HAMMERSMITH, RUSSELL J., Assistant Profes- 
sor of Civil Engineering, New Mexico State 
University, University Park, N. M. 1960. 

HAMPTON, Tom BE., Director, Trade-Ind. Educa- 
tion, State Department of Education, Box 
ee of Capitol Station, Baton Rouge, La. 


Hancock, Joun C., Assistant Professor of 
Electrical Engineering, Purdue University, 
Lafayette, Inc. 1960. 

HAPPELL, GeorGE E., Professor of Electrical 
Engineering, Purdue University, Lafayette, 
Ind. 1960. 

Harris, WILLIAM D., Professor of Chemical 
Engineering, Agricultural and Mechanical 
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Oct., 1960 NEW MEMBERS OF ASEE 


Che of Texas, College Station, Tex. 


HaRTMAN, Howarp L., Professor and Head of 
Mining, Pennsylvania State University, 
University Park, Pa. 3 

HEBERT, JAMES O., JR., Instructor in Electri- 
cal Engineering, Agricultural and Mechani- 
s ee of Texas, College Station, Tex. 

960. 


Heim, H. J., Associate Professor of Electrical 
Purdue University, Lafayette, 
In 

HELANDER, DONALD P., Instructor in Petroleum 
Production, The University of Tulsa, 
Tulsa, Okla. 1960. 

HENDRICKS, JAMES B., Consultant-Technical 
Education Development, General Electric 
Company, Building #36-441, Schenectady, 
N. 1960. 

HENSLEE, ROBERT Y., Personnel Administrator, 
Texas Instruments, Ine., P. O. Box 312, 
Dallas, Tex. 

HERCHENREDER, HeRBeRT A., Instructor in 
Electrical Engineering, University of Mas- 
sachusetts, Amherst, Mass. 1960. 

HERNANDEZ, GREGORIO, Associate Professor of 
Civil Engineering, University of Puerto 
Rico, College Station, Mayaguez, Puerto 
Rico. 1960. 

HERRICK, RALPH R., Manager of Technical Edu- 
cation, General Electric Company, San 
Jose, Calif. 1960. 

HERRING, OREN L., JR., Associate Professor of 
Electrical Engineering, The Citadel, 
Charleston, S. C. 1960. 

HERSHCOPF, WILLIAM, Assistant Professor of 
Engineering, Nassau College, Mineola, 


WN. 

Herty, FRANK B., Professor of Mechanical En- 
gineering, University of South Carolina, 
Columbia, S. C. 1960. 

Heys, HERBERT W., Instructor in Mechanical 
Engineering, University of South Carolina, 
Columbia 1, S 1960. 


HickIscH, Epear C., Training Superintendent, 


Norfolk Naval Shipyard, Portsmouth, Va._ 


1960. 

Hiett, TEE H., Jr., Assistant Professor of In- 
dustrial Engineering, serge Institute of 
Technology, Atlanta, 1960. 

HILt, LAURENCE A., Principal: Tech- 
nical Institute, "Danville, Va. 960. 

HoaDLEY, PETER G., Research Assistant in 
Civil Engineering, University of Illinois, 
Urbana, Ill. 1960. 

Hoscoop, Price, Professor and Head of Agri- 
cultural Engineering, Texas Agricultural 
and Mechanical College, College Station, 
Tex. 1960. 

Hoenic, Stuart A., Associate Professor of 
Mechanical Engineering, University of 
Arizona, Tucson, Ariz. i 

HOLLAND, Ray ., Associate Professor of 
Mechanical Engineering, University of 
Tennessee, Knoxville 16, Tenn. 1960. 

HOLLINGSWORTH, J. EVERETT, Dean of Busi- 
ness and Technology, Long Beach City 
College, Long Beach, Calif. 1960. 

HOLLOMON, J. HERBERT, General Manager of 
General Engineering Laboratory, General 
Electric Company, 1 River Road, Schenec- 
tady 5, N. Y. 1960. 

HOLMAN, Jack P., Associate Professor of Me- 
chanical Engineering, Methodist 
University, Dallas, Tex. 1960 

HOLSTEIN, WILLIAM C., Assistant Professor 
of Civil Engineering, Lafayette College, 
Easton, Pa. 1960. 

Hook, JoHN W., Assistant Professor of Mathe- 
matics, Pan American College, Edinburg, 
Tex. 1960. 

Hoover, Date W., Business Manager, Ordnance 
Research Laboratory, The Pennsylvania 
prvkd University, University Park, Pa. 


THOMAS E., Instructor in Industrial 
Engineering, Ohio University, Co- 
lumbus 10, Ohio. 1960 

Hopkins, Grorcp H., Jr., Instructor in Elec- 
trical Engineering, University of Texas, 
Austin, Tex. 1960. 
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HOSSACK, JAMES Q., Assistant Professor of En- 
ineering, University of Omaha, Omaha, 
Nebr. 1960. 

Hoyt, IsMaIL, Assistant Professor of Mechani- 
cal Engineering, Virginia Polytechnic In- 
stitute, Blacksburg, Va. 1960. 

Jur S., Associate Professor of Mechani- 
cal Engineering, University of Bridgeport, 
Bridgeport, Conn. 960. 

Hsu, James P., Assistant Professor of Chem- 
ical Engineering, University of Dayton, 
Dayton 9, Ohio. 1960. 

Huang, CHEN-JuNG, Associate Professor of 
Chemical Engineering, University of Hous- 
ton, Houston 4, Tex. 1960. 

a be Assistant Professor of Civil En- 
ng, New Mexico University, 

niversity Park, N. M. 

HUGHES, GEORGE W., of 
Electrical En ngineering, Purdue University, 
Lafayette, In 960. 

HucHes, Hunter R., Editor, Consulting Engi- 
neer Magazine, 217 Wayne Street, t. 
Joseph, Mich. 0. 

HvuGHes, WILLIAM F., Assistant Professor of 
Mechanical Engineering, Carnegie — 

of Technology, Pittsburgh 13, Pa. 196 

Hunt, Evmer E., Jr., Instructor in Mathe- 
ae Boise Junior College, Boise, Idaho. 


IACHETTA, Futvio A., Assistant Professor of 
Mechanical Engineering, University of Vir- 
ginia, Charlottesville, Va. 1960. 

INGRAM, FoRNEY H., Assistant Professor of En- 
gineering Graphics, Auburn University, 
Auburn, Ala. 1960. 

IRBY, CLAUD J., Instructor (Acting) in Elec- 
trical Engineering, Louisiana Polytechnic 
Institute, Ruston, La. 1960. 

ISHIHARA, TERUO, Department Head, Engi- 
neering, San Jose pe College, 2100 Moor- 
park Avenue, San Jose 28, Calif. 1960. 

IsHII, THOMAS K., Assistant Professor of Elec- 
trical Engineering, Marquette, University, 
Milwaukee 3, Wis. 


JAMESON, DextTeR C., Assistant Professor 
of Civil Engineering, ae of Ten- 
nessee, Knoxville, Tenn. 1960 

JAMISON, ROBERT V., Professor of Mathematics, 
Northrop Institute of Technology, Ingle- 
wood, Calif. 1960. 

JANIS, JOSEPH M., Assistant Instructor in 
Chemical Engineering, University of Pitts- 
burgh, Pittsburgh 13, Pa. 1960. 

JARRETT, MCRagz, Assistant Professor of Engi- 
neering, Fresno State College, Fresno 26, 
Calif. 1960. 

JEHN, KENNETH H., Associate Professor of 
Meteorology, University of Texas, Austin, 

‘ex. 

JEPPESEN, VaGN A., Professor of Mechanical 
Engineering, Royal Technical University, 
Copenhagen, Denmark. 60. 

JOHNSON, CLARENCE §., Assistant Professor of 
English, Newark College of Engineering, 
Newark, N. J. 

JOHNSON, JOHN C., Director of Ordnance Re- 
search Laboratory, The Pennsylvania State 
University, University Park, Pa. 9 

JOHNSON, RopNey W., Instructor in Civil En- 
gineering, Purdue University, Lafayette, 
Ind. 1960. 

JOHNSTON, Bruce G., Professor of Structural 
Engineering, University of Michigan, Ann 
Arbor, Mich. 1960. 

JOINER, WILLIAM H., Manager of Industrial 
Relations, Georgia Power Company, At- 
lanta 1, Ga. 

JoNES, Don B., Fon Professor of Civil 

Engineering, Georgia Institute of Tech- 
nology, Atlanta 13, Ga. 1960. 

JONES, Danret, Instructor in Engineering 

baa Auburn University, Auburn, Ala. 


Jones, V. Epear, Assistant Professor of Aero- 
nautical Engineering, University of Tulsa, 
Tulsa, Okla. 1960. 
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JONES, WILLIAM B., JR., Professor of Electrical 
Engineering, Georgia Institute of Tech- 
nology, Atlanta 13, Ga. 60. 

JoRDAN, Epwarp D., Associate Professor of 
Nuclear Engineering, Catholic — 
of America, Washington, D. C. 1960. 

JORDAN, MaRK H., Captain, Officer in Charge, 

United States Navy, CEC Officers’ School, 

Port Hueneme, Calif. 1960. 

CHARLES T., JR., Supervisor Customer 

Training, Lockheed Missiles and Space 

Division, Lockheed Aircraft Corporation, 

Sunnyvale, Calif. 1960. 

Ju, Freperick D., Assistant Professor of 

w Mexico, Albuquerque, N. 1960. 

E., Chairman of Rngineering, 

Geneva College, Beaver Falls, Pa. 1960 


Joy, 


KALTENBORN, Howarp §S., Chairman of Mathe- 
matics, ’Memphis State University, Mem- 
phis 11, Tenn. 1960. 

KARNES, M. Ray, Professor and Chairman of 
Industrial Engineering, University of Il- 
linois, Urbana, Ill. 960. 

KAUFMANN, RALPH J., Professor and Head of 
Chemistry, University of Tulsa, Tulsa, 
Okla. 1960. 

KAVIEFF, MELVIN C., Chief Coordinator, Cass 
Apprentice School, 2421 Second, Detroit 1, 

ch 

KEARNES, ROBERT W., Assistant Professor of 
Engineering Mechanics, Wayne State Uni- 
versity, Detroit, Mich. 1960. 

KELLER, M. WILEs, Professor and Assistant 
Head of Mathematics and Statistics, Pur- 
due University, Lafayette, Ind. 1960. 

KELLY, CLARENCE F., Professor of Agricultural 
Engineering, University of California, 
Davis, Calif. 1960. 

KELLY, DALE, Professor of Engineering, _ 
England ‘College. Henniker, N. H. 

Lioyp L., Professor of Chemical 
ivil Engineering, University of Michigan, 
Ann Arbor, Mich. 1960. 

KENERSON, WaLpo I., Owner, Kenerson Engi- 
neers. 214 West. Main Street, East Lan- 
sing, Mich. 1960. 

KENNEDY, ARTHUR A., JR., Assistant Professor 
of English, Worcester Polytechnic Insti- 
tute, Worcester, Mass. 1960. 

KENNEDY, ELDREDGE J., Instructor in Electrical 
Engineering, University of Tennessee, 
Knoxville, Tenn. 1960. 

KENT, CLIFTON T., Executive Director, Penn- 
sylvania Society of Professional Engineers, 
2121 North Second Street, Harrisburg, 
Pa. 1960. 

KESSLER, EUGENE P., Instructor in Electrical 
Engineering, University of Loyola, Los 
Angeles, Calif. 1960. 

Key, EvGene G.. Instructor in Engineering. 
East Los Angeles College, 5357 East 
ae Avenue, Los Angeles 22, Calif. 


KILucore, CHARLES A., Instructor in Chemical 
Engineering. Louisiana Polytechnic In- 
stitute, Ruston, La. 60. 

Kine, ALBert I., Instructor in Engineering 
Mechanics. Wayne State University, De- 
troit, Mich. 1960. 

Kino. Gene K., Instructor in Civil Engineer- 
ing. University of South Carolina, Co- 
lumbia, 8S. C. 1960. 

KIRKLIN, BerNaRD C., Assistant Professor of 
Electricity, University of Houston, Hous- 
ton, Tex. 1960. 

KLEIN, Joun A., Principal, School of Engi- 
neering Drawing, International Corre- 
spondence Schools, Scranton, Pa. 960. 

KNOSTMAN, Harvey D., Instructor in Applies 
Mechanics, Kansas State University, Man 
hattan, Kan. 1960. 

Knott, W., Assistant Professor of 
Civil Engineering. University of Colorado, 
Boulder, Colo. 1960. 

Knox, James L.. Instruetor in Electrical En- 
gineering, Ohio State University, Colum- 
bus, Ohio. 1960. 


Vol. 51—No. 1 


KoOHRMAN, GEORGE E., Dean of Applied Arts 
and Sciences, Western Michigan Univer. 
sity, Kalamazoo, Mich. 19 

KopPPLIN, JULIS . Assistant Professor ot 
linois, Urbana, Ill. 1960. 

KRaAHL, Nat W., ‘Assistant Professor of Civil 
Engineering, William Marsh Rice Univer. 
sity, Houston, Tex. 60. 

KREZDORN, Roy R., Assistant Professor of Elec. 
trical Engineering, University of Texas, 
Austin, Tex. 1960. 

KYLE, BENJAMIN G., Assistant Professor of 
Chemical Engineering, Kansas State Uni- 
versity, Manhattan, Kan. 1960. 

Kye, Peter E., Manager of Materials Depart- 
ment, Allied Research Associates Ine., 43 
Leon Street, Boston 15, Mass. 1960. 


LAGERSTROM, JOHN E.. Assistant Dean of En- 
Towa State University, Ames, 
owa 

LAGRONE, posal H., Professor of Electrical 
Engineering, University of Texas, Austin 
12, Tex. 1960. 

LairnD, WILLIAM M., Associate Professor of 
Mechanical Engineering, University of 
Pittsburgh, 13. Pa. 1960. 

LAMPING, ROBERT Chief Engineer, Modern 
Engineering Galamee 3411 Pine Street, 
St. Louis 3, Mo. 1960. 

LANDES, Assistant Professor of Elee- 
trical Engineering, University of Virginia, 
Charlottesville, Va. 1960. 

LaREW, SAMUEL A., Instructor in Mechanical 
Engi neering, University of Missouri, Co- 
lumbia, Mo. 1960. 

LARSEN, CLIFForD L., Director, Purdue Uni- 
versity Center, Indianapolis District, 902 
North Meridian, Indianapolis, Ind. 1960. 

LARSEN, Harotp C., Head of Aeronautical En- 
gineering. Air Force Institute of Tech- 
Patterson Air Force Base, 
Ohio. 1960. 

LASHIER, Harvey M., Assistant Head of Col- 
lege Relations, Litton Industries, 336 
bo Foothill Road, Beverly Hills, Calif. 


Layton, JAMES P., Senior Research Associate 
of Aeronautical Engineering, Princeton 
University, Princeton, N. J. 1960. 

Lee, E., Professor of Mathematics, 
ggg of Mines and Metallurgy, Rolla, 

Io 

LEFKOWITZ, eit G., Instructor in Mechani- 
cal Engineering, Ohio State University, 
Columbus, Ohio. 0 

LEITCH, DONALD G., Instructor in Civil Engi- 
neering. University of Colorado, Boulder, 

‘olo 

LEMKE, Carvin A., Assistant Professor of 
Civil Engineering, Louisiana Polytechnic 
Institute, Ruston, La. 960. 

LENOIR, JOHN M., Professor of Chemical En- 
gineering, University of Southern Cali- 
fornia, Los Angeles, Calif. 1960. 

LEVINSON, MARK, Assistant Professor of Me- 
chanical Engineering, Oregon State Col- 
lege, Corvallis, Ore. 1960. 

Lewis, ALBERT E., Cooperative Training Co- 
ordinator, Ford Motor Company, The 
American Road, Dearborn, Mich. 1960. 

Lewis, RoBert L., Professor and Chairman of 
Civil Engineering, Clarkson College of 
Technology, Potsdam, N. Y. 1960. 

LIBAN, Eric, Associate Professor of Engineer- 
ane Science, Pratt Institute, Brooklyn 5, 
N. ¥. 1960. 

LIsKa, JAMES L., Draftsman, Institute of Gas 
Ye 17 West 34th Street, Chicago, 


LITMAN, SAMUEL, Associate Professor of Blec- 
trical Engineering, University of South 
Carolina, Columbia, 8. C. 1960. 

LitTLe, RicHarp R.. Cost Studies Engineer, 
Illinois Bell Telephone Company, Chicago 


6. Ill. 1960. 

Loparpo, Vincent J.. Assistant Professor of 
Mechanical Engineering. University of 
Pittsburgh, Pittsburgh 13, Pa. 1960. 
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Oct., 1960 


NEW MEMBERS OF ASEE 


LORENZEN, Cosy, Professor of Agricultural En- 
gree ng, University of California, Davis, 
‘a 

LORENZEN, ROBERT T., Assistant Professor of 
‘Agricultural En Cornell Univer- 
sity, Ithaca, N. 1 

Lows, VeLMa §., Librarian- School of Engineer- 
ing and Architecture, Howard University, 
Washington 1, D. C. 1960. 

Lowry, CHARLES E., Instructor in Physics, 
Northrop Institute of Technology, Ingle- 
wood, Calif. 1960. 

Loy, WAYNE R., Associate Professor of Chem- 
istry, Wisconsin State College and Insti- 
tu - of Technology, Platteville, Wis.- 


1960 

LUCAS, CHARLES D., Assistant Professor of En- 
gineering Mechanics, Clemson College, 
Clemson, S. C. 1960. 

LUCKE, VirGiIL H., Supervisor, Evendale “B" 
Course, General Electric Company, Even- 
dale, Ohio. 1960. 

LYTLE, F., Assistant Professor of 
Agricultural Engineering, Louisiana State 
University, Baton Rouge 3, La. 1960. 


MacConocHig, IAN O., Mechanical Engineer, 
University of South Carolina, Columbia, 
C. 1960. 

MacHoL, Ropert E., Associate Professor of 
Electrical Engineering, Purdue University, 
Lafayette, Ind. 1960. 

MACMILLAN, RoBert S., Associate Professor “ 
Electrical Engineering, University 
California, Los Angeles 7, 


Oscar C., Associate Dean of Engineer- 
ing, University of Massachusetts, Amherst, 
Mass. 1960. 

MANDELBAUM, LovIS, Director of Education, 
National Technical Schools, Los Angeles 
387, Calif. 1960. 

Mann, C. RICHARD, Manager, Technical Em- 
ployment and Recruitment, The Chem- 
strand Corporation, Decatur, Ala. 1960. 

Mann, WILLIAM M., Dean of Facilities and 
Services, Los Angeles Trade-Technical Col- 
lege, Los Angeles, Calif. 1960. 

MARINO, ROBERT Jz., Assistant Professor of 
Civil Engineering, Valparaiso University, 
Valparaiso, Ind. 960. 

MARSHALL, RicHARD D., Instructor in Civil 
Engineering, University of Arizona, Tuc- 
son, Ariz. 1960. 

MarRTIN, ALAN L., Instructor in Physics, 
Orange County Community College, Mid. 
dletown, N. Y. 1960. 

MaRTIN, FRED W., Professor of Aeronautical 
og Auburn University, Auburn, 


MaRTIN, JOHN C., Associate Professor of Elec- 
trical Engineering, Clemson College, Clem- 


son, 
Mason, Harry L., Assistant Professor of 
Mechanical Engineering, University of 


Kentucky, Lexington, Ky. 1960. 
MASON, RoBERT L., Professor of Mechanical En- 
Texas Technological College, 
ubbock, Tex. 60. 
ANDREW L., Instructor in Engineer- 
ing, Los Angeles’ City College, Los An- 
geles, Calif. 1960. 
Bech oes. R., Instructor in Mechanical 
ngineering, or State College, Cor- 
is, Ore. 

McConNeELL, Z., Recruiting Repre- 
sentative, United States Civil Service 
Commission, 5th Regional Office, Peach- 
tree-Baker F Building, tlanta 3, Ga. 1960. 

McCorMACK, JOHN T rofessor of Metallurgy, 
Clemson College, Clemson, 8. C. 1960. 

McDonaLp, Paut A., Assistant to Dean of 
nology, Inglewood, Calif. 1960. 

McDoNovueH, F., Assistant Pro- 
fessor of Civil Engineering, University of 
Illinois, Urbana. 

McDurr, Opis P., Assistant Professor of Elec- 
trical Engineering, University of Alabama, 
University, Ala. 1960. 
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McFaRLIN, ANDREW U., Instructor in Engineer- 
ing, San Jose City College, San Jose, 
Calif. 1960. 

McKeg, Dean C., Assistant Professor of Civil 
Engineering, Louisiana State University, 
Baton Rouge, 960. 

McLaRNAN, CHARLES W., Instructor in Me- 
chanical Engineering, The Ohio State Uni- 
versity, Columbus 10, Ohio. 1960. 

McLEANE, RoBert W., Associate Professor of 

ivil Engineering, Louisiana Polytechnic 
Institute, Ruston, La. 1960. 

MELCHER, MILTON A., Dean of Technology, 
Wisconsin State College and Institute of 
Technology, Platteville, Wis. 1960. 

MESICK, BENJAMIN S., Professor of Mechanical 
Engineering, quniversity of Arizona, Tuc- 
son, Ariz. 196 

MESMER, GUSTAV K., Professor and Head of 
Applied Mechanics, Washington Univer- 
sity, St. Louis, Mo. 1960. 

METZGER, Rospert Assistant Professor of 
Social Studies, North — State Col- 
lege, Raleigh, N. C. 19 

METZLER, Dwicur F., of Civil Engi- 
neering, University of Kansas, Lawrence, 
Kan. 60. 

MILANO, JosEPH E., Manager, Research Educa- 
tion, International Business Machines Re- 
search Center, Yorktown Heights, N. Y. 


1960. 

MILLEDGE, RicHarp K., Instructor in Mechani- 
cal Engineering, Montana State College, 
Bozeman, Mont. 1960. 

MILLER, Ropert A., Professor of Civil Engi- 
neering, University of South Carolina, 
Columbia, S. C. 1960. 

MINDER, THOMAS L., Librarian, College of En- 
gineering, Pennsylvania State University, 
University Park, Pa. 1960 

MITCHELL, Davin R., Professor ‘of Mineral En- 
gineering, The Pennsylvania State Univer- 
sity, University Park, Pa. 0 

MOHANRAO, GOVINDARAJU J., Research Fellow 
in Sanitary Engineering, California Insti- 
sone. of Technology, Pasadena, Calif. 

MOHLER, RONALD R., Professor of Electrical 
yin University of New Mexico, 

Alamos Graduate Center, Los Alamos, 
N. 960. 


MoutnarR, JoHN E., Special Lecturer in Engi- 

geting. The University of Texas, Austin 
12, Tex. 1960. 

MONAHAN, Epwarp J., Assistant Instructor in 
Civil Engineering, of Engi- 
neering, Newark, N. J. 

Moore. JOHN L., Instructor Pur- 


=. University, West Lafayette, Ind. 
Moore, THOMAS W., Instructor in Electrical 


Engineering, Drexel Institute of Tech- 
nology, Philadelphia, Pa. 1960. 

Mora, Luis E., Instructor in Civil Engineering, 
College of Agriculture and Arts, 
Mayaguez, Puerto Rico. 

MorGaNn, JAMES J., Instructor in Civil Engi- 
a University of Illinois, Urbana, 

GeorceE W., Director of Voca- 
tional Education, Essex County Vocational 
and Technological Schools, Administrative 
— 1060 Broad Street, Newark 2, N. J. 


Mortey, RicHarpD E., Dean, Technical Educa- 
tion, Pensacola Junior College, Pensacola, 
Fla. 196 

Morris, JAMES G., Assistant Professor of 
Metallurgy, University of Kentucky, Lex- 
ington, Ky. 1960. 

MovLtton, Epwarp Q., Assistant Dean of Gradu- 
ate ‘School, Associate Professor of Civil 
Engineering, Ohio State University, 140 
big 18th Avenue, Columbus 10, Ohio. 


Movzon, JAMES C., Associate Dean of Engi- 
neering. The University of Michigan, Ann 
Arbor, Mich. 1960. 
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Mowatt, WARREN P., Assistant Professor of 
Mechanical Engineering, Tennessee Poly- 
technic Institute, Cookeville, Tenn. 1960. 

MULLEN, ANTHONY J., Chairman of Electrical 


Engineering, Villanova University, Vil- 
lanova, Pa. 960. 
Mouncer, Pavut R., Instructor in Civil Engi- 


neering, Missouri School of Mines and 
Metallurgy, Rolla, Mont. 1960. 

MUNSON, DaRRELL E., Assistant Professor of 
Metallurgy, Washington State University, 
Pullman, Wash. 1960. 

MortTsY, N. SURYANARAYANA, N. Chan- 
_drasekhara Rao, Gujarathipeta, Srika- 
kulam (P.O & Dt.), Andhra Pradesh, India. 


1960. 

Moss, Davip L., Assistant Professor of Civil 
Engineering, City College of New York, 
New York 31, N. Y. 1960. 

Myers, Epwarp J., Assistant Professor of 

Metallurgy and Mechanics, Institute of 

Technology, Air University, Wright-Pat- 

terson Air Force Base, Ohio. 1960. 


NAHI, NASSER E., Assistant Professor of Elec- 
trical Engineering, of Southern 
California, _ Angeles, Calif. 1960. 

NASH, THOMAS H., JR., Instructor in Engineer- 
ing, Duke University, Durham, N. C. 


Neovu, CHING-YUAN, Professor of Mechanical 
Engineering, University of Bridgeport, 
Bridgeport 4, Conn. 1960. 

NEWMAN, Donatp G., Assistant Professor of 
General Engineering, saad Jose State Col- 
lege, San Jose 14, Cali 1960. 

NEWMAN, ROBERT E., 2415 Avenue, 
Toledo 6, Ohio. 1960. 

NICHOLS, GROVER T., Associate Professor of 
Electrical Engineering, Auburn University, 
Auburn, Ala. 1960. 

NONEAKER, DANIEL o.; Instructor in Electrical 
Engineering, Auburn University, Auburn, 

a 

Norris, Max H., Assistant Professor of Engi- 
neering Graphics, Purdue University, La- 
fayette, Ind. 1960. 

Norton, JOHN _ H., Market Research 
Analyst, E. I. du Pont de Nemours & 
Company, Inc., Wilmington 98, Del. 1960. 

Norwoop, HARRY P., Instructor in ‘Mathematics 
and Engineering, Amarillo College, Ama- 
rillo, Tex. 960. 


Nowak, RicHarp T., Assistant Professor of 
a. sics, University of Toledo, Toledo, 
0. 


Noyes, THeopore A., Assistant Professor of 
Mechanical Engineering, Texas Agricul- 
tural and Mechanical College, College Sta- 
tion, Tex. 960. 


O’BRIEN, EpMuND R., Director of Training 
Division, United States Army Engineer- 
ing School, Fort Belvoir, Va. 1960. 

O'CONNELL, ELIas M., Instructor in Mechanical 
Engineering, University of New Hamp- 
shire, Durham, N. H. 1960. 

O’Connor, C,. LEONARD, Associate Professor of 
Physics, — College, New York 


DanigEL A., Professor of Sanitary En- 
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OKUN, 
North Carolina, 


.. Chapel Hill, N. C. 1960. 

OLCER, NURETTIN es Graduate Fellow in Me- 
chanical Engineering, Northwestern Tech- 
nological Institute, Northwestern Uni- 
versity, Evanston, Ill. 1960. 

OLiN, CaRL L., Assistant Professor of Electri- 
cal Engineering, University of Arkansas, 
Fayetteville, Ark. 960. 

Orr, ARLYN A., Assistant Professor of Archi- 
tectural Engineering, Oklahoma State Uni- 
versity, Stillwater, Okla. 1960. 

OswaLt, JESSE H., Instructor in Mechanical 
Engineering, Mississippi State University, 
State College, Miss. 

OVERMYER, ELLIS J., 
Mechanical Equipment, 


Research Engineer of 
Boeing Airplane 


Company, Renton, Wash. 1960. 
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OWEN, WILLIAM E., Professor of Electrica] 
Engineering, Louisiana State University, 
Baton Rouge, La. 1960. 


PALLADINO, NuNzIo J., Professor and Head of 
Nuclear Engineering, The 
University, University 


PARCHER, JAMES V., Associate Professor of 
Civil Engineering, Oklahoma State Uni- 
versity, Stillwater, Okla. 1960. 

PARMELEE, GEORGE V., Staff Specialist, Arabian 
Company, Dhahran, Saudi, Arabia. 


PaRopl, “ANTONIO M., Instructor in Civil 
Engineering, College of Agriculture and 
Mechanic Arts, Mayaguez, Puerto Rico, 


1960. 

Parr, Ropert E., Instructor in Engineering, 
Northrop Institute of Technology, Ingle. 
wood, Calif. 1960. 

Pascua, DoMINADOR G., Associate Professor, 
University of Puerto Rico, Mayaguez, 
Puerto Rico. 1960. 

PATRICK, LAWRENCE M., Associate Professor of 
Engineering Mechanics, State Uni- 
versity, Detroit, Mich. 1960. 

PavuL, Purton, Assistant Professor of En 
neering, Brown University, Providence 2, 

. 


PAVELKO, FRANK D., Professional and Tech- 
nical Training Supervisor, Lockheed Mis- 
siles and Space Division, Lockheed Air. 
Calif. 


PEDERSEN, GEORGE L., Associate Professor of 
Engineering and Graphics, Grove City Col- 
lege, Grove City, Pa. 1960. 

PENNINGTON, THOMAS, Senior Supervisor of 
Engineering, Production Department, 
Humble Oil & Refining Company, Houston 
1, Tex. 1960. 

PETERSON, RicHaRD C., Education Consultant, 
Engineering Personnel Service, General 
— Company, Cincinnati 15, Ohio. 


PEYRONNIN, CHESTER A., JR., Associate Pro- 
fessor of Mechanical Engineering, Tulane 
University, New Orleans 18, La. 19 

PHILLIPS, GOVER T., Coordinator of Coopera- 
tive Education, Personnel Department, 
Chance Vought Aircraft, Inc., P. O. Box 
5907, Dallas 22, Tex. 1960. 


Corporation, Sunnyvale, 


PLATE, ARTHUR C., Instructor in Engineering 
Graphics, University of Cincinnati, Cin- 
cinnati 21, Ohio. 1960. 


PoLAK, ARNOLD, Instructor in Mathematics and 
Mechanics, University of Cincinnati, Cin- 
cinnati 20, Ohio. 1960. 

Potent, Ropert E., Professor of Engineering 
Mechanics, Northrop Institute of Tech- 
nology, Inglewood, Calif. 

PoTTeR, MERLE C., Instructor in Engineering 
Mechanics, Michigan College of Mining 
and Technology, Houghton, Mich. 1960. 

PowELL, FRANcis C., Associate Head of Blec- 
trical Engineering, Drexel Institute of 
Technology, Philadelphia 4, Pa. 1960. 

PRINGLE, Homer G., JR., Instructor in Me 
chanics, Air Force Institute of Technology, 
Wright-Patterson Air Force Base, Dayton, 
Ohio. 1960. 

PRITCHETT, HAROLD D., Instructor in Civil En- 
ng, State College, Corvallis, 


PYRON, B-0 D., Instructor in Mathematics, 
Missouri School of Mines and Metallurgy, 
Rolla, Mo. 1960. 


Water E., Assistant Professor of 
Engineering, United States 
West Point, N. Y. 


RAINWATER, JEWEL G., Instructor in Chemical 
Engineering, University of Arkansas, Fay- 
etteville, Ark. 1960. 

RALHAN, NARINDER K., Sectional Officer a 
P.W.D.(B & R), Madhyd Pradesh P. 
ee Branch), Rewa (MP), 
ndia. 
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Oct., 1960 NEW MEMBERS OF ASEE 


RaMM, GEORGE G., Assistant Professor of 
Electrical aan University of South 
Carolina, Columbia Cc. 1960. 

REDMON, JOHN K., Assistant Professor of Elec- 
trical Engineering, Newark of En- 
———~; Newark 2, N. J. 1960. 

REID, = Instructor in Industrial Engi- 
ty ng, Clemson College, Clemson, S. C. 


REYNOLDS, JIMMIE L., Instructor in Mechanical 
Tri-State College, Angola, 


REYNOLDS, MARGUERITE R., President, Rhode 
Island Radio and Electronics School, a 
— Street, Providence 3, R. 


0 

RICHARD, CHARLES W., JR., Instructor in 
Mathematics, Air Force Institute of Tech- 
nology, Air University, Wright-Patterson 
Air Force Base, Ohio. 1960. 

RICHMAN, PETER D., Research Assistant in In- 
dustrial Engineering, Stevens Institute of 
Technology, Hoboken, N. J. 1960. 

RiMBEY, DONALD H., Instructor in General En- 

gineering, University of Illinois, Urbana, 


Ill 

ALEJANDRO, et Professor of 
Electrical En — University of 
bees ‘college tation, Mayaguez, 


RIVERIN, Pavut E., Chairman of Mining and 
Ore Dressing, ’Heole ~ ont- 
real 26, Que yee, Canada. 1960. 

——. WILLIAM D., Professor ‘and Chair- 
man of the Department, Yale University, 
New Haven, Conn. 1960. 

ROBINSON, DoNALp C., Associate Professor of 
Electrical Engineering, West Virginia In- 
na of Technology, Montgomery, W. 


Va. 960. 

ROBINSON, GILBERT C., Professor and Head of 
Ceramic Engineering, Clemson College, 
Clemson, S. C. 1960. 

RopkicunzZ, JUAN F., Instructor in General En- 
University of Puerto Rico, 

ayaguez, Puerto Rico. 1960. 

RoescH, WALTER A., Librarian, of 
Dayton, Dayton ’9, Ohio. 1960. 

Rocers, Bruce G., Instructor in Theoretical 
and Mechanics, University of Il- 
linois bana, Ill. 1960. 

ame WILLIAM H., Assistant ‘Professor of Min- 

g Engineering, University of Kentucky, 
Ky. 1960. 

Harry E., Department of Engineering, 
Skagit Valley ‘ollege, Mount Vernon, 
Wash. 1960. 

ROMMEL, ALEXANDER R., Head of Personnel 
Placement and Services, Employee Rela- 
tions Department, Humble Oil and Refin- 
eee of Delaware, Houston, Tex. 


Root, JAMES G., Instructor in Industrial En- 
gineering, Ohio State University, Colum- 
bus, Ohio. 1960. 

Rose, LEwIs W., Educational Specialist, United 
States Army Engineer School, Fort Bel- 
voir, Va. 1960. 

RosENBLATT, ARTHUR B., Technical Editor. En- 
gineering Department, Capitol Radio +4 
neering Institute, Washington 10, D. 


RoSENKRANZ, Louis J., President, National 
— Schools, Los Angeles 37, Calif. 


Georce R., Assistant Professor of 
Civil Engineering, University of Idaho, 
Moscow, Idaho. 0. 

Mark L., Co-operative Coordinator, 
Civilian Personnel Department, Army Bal- 
listic Missile Agency, Redstone Arsenal, 
Ala. 1960. 


SaapeH, Fvap T., Assistant Professor of Me- 
chanical Engineering, The University of 
Texas, Austin 12, Tex. 1960. 

Sacns, Herpert K., Associate Professor of En- 
gineering Mechanics, State Uni- 


versity, Detroit, Mich. 19 
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Sace, JoserH D., Assistant Professor of Civil 
Engineering, Worcester Polytechnic In- 
stitute, Worcester, Mass. 0. 

Sais, ANDREW E., Head and Professor of Elec- 
trical Engineering, Arlington State Col- 
lege, Arlington, Tex. 1960. 

eas ALB L., Assistant Professor of Chemical 

Engineering, University of Utah, Salt Lake 
City 12, Utah. 1960. 

SAMPSON, EpWarp, Assistant Professor of 
Civil Engineering, cc of Colorado, 
Boulder, Colo. 960 

SanpERS, Frep, Head of Mechanical Tech- 
nology, Broome Col- 
lege, Binghamton, N. 960. 

SANTIAGO-VAZQUEZ, in Gen- 
eral Engineering, University of Puerto 
Rico, Mayaguez, Puerto Rico. 1960. 

Saxe, Harry C., Professor and Head of Civil 
Engineering, University of Notre Dame, 
Notre Dame, Ind. 1960. 

SCHILLER, Rocer W., Instructor in Mechanical 
Engineering, The Pennsylvania State Uni- 
versity, University Park, Pa. 1 

SCHLIMMEYER, WILBERT H., Assistant Pro- 
fessor of Civil Engineering, Rutgers Uni- 
versity, New Brunswick, N. J. 1960. 

ScHuRE, ALEXANDER, President, New York In- 
stitute of Technology, New York 


ScHuTz, FREDERICK W., JR., Professor of Civil 
Engineering, Georgia Institute of Tech- 
nology, Atlanta 18, Ga. 960. 

ScovTen, Donatp C., Instructor in Electrical 
Engineering, Oklahoma State University, 
Okla. 1960. 

Scriven, L. E., Assistant Professor of Chemi- 
Minneapolis 14, Minn. 1960. 

Sees, J. EpwIn, Associate Professor of Elec- 
trical Engineering, University of South 
Carolina, Columbia, S. C. 1960. 

SEIDMAN, ARTHUR H., Lecturer in Electrical 
Engineering, City ae of New York, 
New York 31, 1960. 

SHAND, JULIAN B., y ae. Professor of Civil 
Engineering, University of South Caro- 
lina, Columbia, S. C. 960. 

SHANKLIN, MILTON D., Associate Professor of 
Agricultural Engineering, University of 
Missouri, Columbia. Mo. 1960. 

SHAPIRO, MavRICE A., Associate Professor of 
Sanitary Engineering, paiva of Pitts- 
burgh, Pittsburgh 13, Pa. 196 

SHaw, James F., Instructor in Machine Proc- 
esses, Wentworth Institute, Boston, Mass. 


SHaw, Ricwarp P., Assistant Professor of En- 
— ng Science, Pratt Institute, Brook- 
lyn 5, N. 1960. 

SHELSTAD, ee A., Assistant Professor of 
Chemical En eering. McGill University, 
Montreal 2, Quebec, Canada. 1960. 

SHOVE, GENE C., Associate Professor of Agri- 
cultural Engineering, University of Il- 
linois, Urbana, Ill. 1960. 

SHREEVE, CHARLES A., JR., Head of Mechanical 
Engineering, University of Maryland, Col- 


lege Park, 4 
SHuLMAN, YECHIEL, Assistant Professor of 
Mechanical Engineering, 


Northwestern 
University, Evanston, Ill. 1960. 
SIEMIENCOow, GeEorGE, Instructor in Chemistry, 

Lafayette College, Easton, Pa. 1960. 
SIGUARDSON, WILLIAM A., Assistant Professor 

of Engineering Drawing, University of 

North Dakota, Grand Forks, N. D. 1960. 
S1LLcox, Lewis K., Director, Office of Trans- 

ortation, State of New York, 3002 State 

fice Building, P. O. Box 7071, Albany 1, 

N. ¥. 1960. 

Sinnott, Maurice J., Professor of Chemical 
and Metallurgical’ University 

of Michigan, Ann Arbor, Mich. 1960. 
Siskinp, CHARLES S., Associate Professor of 

ectrical Engineering, Purdue University, 

Lafayette, Ind. 1960. 

Sitzwont, Josep F., Associate Professor of 

Electrical Engineering, Milwaukee School 

of Engineering, Milwaukee, Wis. 1960. 


| 
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Suicer, Evuiorr T., Director of Educational 
Department, Combustion Engineering, Inc., 
Chattanooga, Tenn. 1960. 

SLOBoD, ROBERT Head and Professor of 
Petroleum and Natural Gas, The Pennsyl- 
University, University Park, 


Jacos J., Professor of Industrial En- 
gineering, Kansas State University, Man- 
hattan, Kan. 1960. 

SMELSER, Rex H.. Director, Sowela Vocational- 
Technical School, dl Kirkman Street, 

Lake Charles, La. 196 

SMITH, JAMES G., ng Professor of Elec- 
trical Engineering, Missouri School of 
Mines and Metallurgy, Rolla, Mo. 0. 

SmitH, JAMES P., Instructor in Mechanical 
Auburn University, Auburn, 

SMITH, JosePpH H., Jr., Assistant Head of 
Electrical Engineering, ee Poly- 
technic Institute, Troy, N. Y. 1960. 

SMITH, RAYMOND L., Head of Metallurgical En- 
gineering, Michigan College of Mining and 
Technology, Houghton, Mich. 1960. 

SmiTH, RosBert B., Instructor in Civil Engi- 
neering, University of Mississippi, Uni- 
versity, Miss. 1960. 

SMITHMEYER, FREDERICK C., Instructor in Min- 
ing and Metallurgical’ Engineering, The 
ae of Kansas, Lawrence, Kan. 


SNEDEKER, JOHN T., Instructor in Electrical 
Engineering, Milwaukee School of Engi- 
neering, Milwaukee 1, Wis. 1960. 

SORENSEN, SVEND E., Assistant Professor of 
Mechanical Ohio University, 

thens, Ohio. 1960. 

Soro, JOAQUIN P., Professor of Industrial En- 
ineering, University of Puerto Rico, 
fayaguez, Puerto Rico. 1 5 

SPRADLING, JAMES C., Associate Professor of 
Mechanics, Wisconsin State College and 
—™ of Technology, Platteville, Wis. 


SPRAGUE, CARLTON S., Professor of Electrical 
Purdue University, Lafayette, 
nd. 


STERLING, THOMAS E., Assistant Professor of 
General Engineering, Pennsylvania State 
University, University Park, Pa. 1960. 

STEWART, EDWIN, JR., Coordinator, Industrial 
Coordination, Drexel Institute of Tech- 
nology, Philadelphia, Pa. 1960 

STEWART, ORVILLE W., Associate Professor of 
Mechanical Engineering, University of 
Kentucky, Lexington, Ky. 960. 

STOELK, HERMAN W., Instructor in Engineer- 
ing Technology, Purdue University, La- 
fayette, Ind. 1960. 

Strong, Ira C., Jr., Supervisor, Polaris Missile 
System Training, Lockheed Missiles and 
Space Division, Lockheed Aircraft Cor- 
poration, Sunnyvale, Calif. 1960. 

Storms, RayMonp E., Assistant Professor of 
Petroleum and Geological Engineering, 
Polytechnic Institute, Ruston, 

a 

LESTER J., JR., Associate 
of Mechanical En gineering, Drex: In- 
of Technology, Philadelphia Pa. 


STRAWN, OLIVER P., JR., Assistant Professor of 
Mechanical Engineering, Virginia Poly- 
technic Institute, Blacksburg, Va. 1960. 

STRUTYNSKI, JozeF S., Senior Instructor of 

Associate Engineering Division, Oretech 

Branch, Institute, Kla- 

math Falls 

KENDALL L., catechahe: Professor of Elec- 

trical Engineering, Georgia Institute of 

Technology, Atlanta 13, Ga. 1960. 

SuMMeErR, Henry M., Associate Professor of 
Electrical Engineering, Auburn University, 
Auburn, Ala. 1960. 

SwaGerR, WARREN M., Associate Professor of 
Industrial Engineering, University of Buf- 
falo, 14, N. Y. 1960. 

SWEARINGEN, THOMAS B., 
chanical Engineering, 


Su 


Instructor in Me- 
Washington State 
1960. 


University, Pullman, Wash. 
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Sze, TsuNG W., Fessenden Professor of Elec. 
trical Engineering, Uni versity of Pitts- 
burgh, Pittsburgh 13, Pa. 1 

Associate Professor of Civil 
Engineering, Colorado State University, 
Fort Collins, Colo. 1960. 


TAYLOR, JOHN, Professor of Electrical Engi- 
neering, University of South Carolina, Co- 
lumbia, 1960. 

TEWFIK, MoHAMED M., Associate Professor of 
Civil Engineering,” Auburn University, Au- 
burn, Ala. 1960. 

THELANDER, THEODORE A., Associate Professor 
of History, Government and fbilceophy, 
Purdue University, Brane 
Indianapolis, Ind. 1960. 

THOMAS, JOHN P., Assistant Professor of Me- 
chanical Engineering, Institute of Tech- 
nology, Air University, Wright-Patterson 
Air Force Base, Ohio. — 

THOMPSON, W., Instructor in 
State College, Raleigh 196 

THOMS, ROBERT L., jn Theoretical 
and Applied University of Il- 
linois, Urbana, 1960. 

TINKER, WARREN H., Head of Electrical Engi- 
neering, Prairie View Agricultural and 
—- College, Prairie View, Tex. 


TITTLE, CHARLES W., Professor of Nuclear En- 
gineering, Southern Methodist University, 
Dallas, Tex. 1960. 

TOEBES, GERRIT H., Assistant Professor of Civil 
Engineering, Purdue University, Lafayette, 
Ind. 1960. 

TONG, Sun, Supervisory Ther- 
mal and Hydrau ic Design, Atomic Power 
Department, Westinghouse Electric Cor- 
poration; Lecturer in Mechanical Engi- 
neering, University of Pittsburgh, Pitts- 
burgh, Pa. 1960. 

Toro-Gorco, Epwin, Assistant Professor of 
General Engineering, College of Agricul- 
ture ~~ rts, Mayaguez, Puerto 

0. 
ToRPEY, WILLIAM G., Consultant, Executive 
fice of the President of the United 
States, Office of Civil and Defense Mobiliza- 
tion, Washington, D. C. 1960. 

TRASK, Irwin A., Department Head, Highway 
Technology, Vermont. A, ricultural and 
Institute, Randolph Ctr., Vt. 


TrEGO, JOHN W., Training Specialist, Educa- 
tion: Personnel Hughes Air- 
craft Company, Fullerton, Calif. 1960. 

TURMAN, GEORGE B., Instructor in Industrial 
Education and Mechanical Engineering, 
Tennessee Arts and Industrial State Uni- 
versity, —, 8, Tenn. 1960. 

TYSON, HERBERT I Instructor in Engineering, 
Extension Div ision, University of the State 
of New York, Col- 
lege, Suffern, N. Y. 1960 


Uu., ARTHUR E., Institute of Gas Technology, 
— Institute of Technology, Chicago 


ULM, JR., Engineer, Tampa 
Electric Company, P. O. Box 111, Tampa 
1, Fla. 1960. 

UPPVALL, CHARLES P., Director of Admissions, 
mae Institute, Boston 15, Mass. 


VACHON, REGINALD I., Research Assistant in 
Mechanical Engineering, Auburn Univer- 
sity, Auburn, Ala. 1960. 

VALENTIN, AUSBERTO G., Professor of Indus- 
trial University of Puerto 
Rico, Mayaguez, Puerto Rico. 60. 

Van Der REYDEN, Dirk, Associate Professor of 
Industrial Engineering, Washington Uni- 
versity, St. Louis 30, Mo. 1960. 

VANNICE, WitiiaM J., Area Employment Su- 
pervisor Executive, Southwestern Bell 
Telephone Company, St. Louis, Mo. 1960. 

VARADARAJAN, RASIpuR N., Assistant Professor 
of Mechanical Engineering, A. C. College 
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Oct., 1960 NEW MEMBERS OF ASEE 


of Engineering and Technology, Karaikudi- 
3, Madras State, India. 1960. 

VeaTtcH, RALPH W., Professor and Head of 
eee University of Tulsa, Tulsa, 

kla. 

VECKARELLI, CLARENCE A., Associate Professor 
of Engineerin Graphics, University of 
Miami, Coral Gables, Fla. 1960. 

VENK, ERNEST A., Assistant Dean of Technical 
Education, Henry Ford Community Col- 
lege, Dearborn, Mich. 

Vivas-ROSALY, EDUARDO N., Associate Professor 
of General En ineering, University of 
Rico, ayaguez, Puerto Rico. 


WADLEIGH, KENNETH R., Associate Professor 
of Mechanical Engineering, Massachusetts 
— of Technology, Cambridge, Mass. 


WaGNER, Donatp E., Assistant Professor of 
Engineering Drawing, Bucknell University, 
Lewisburg, Pa. 1960. 

WAGNER, ROBERT om Associate Professor of 

Engineering, Worcester Poly- 

technic Institute, Worcester 9, Mass. 


1960. 
WaHL, Emit D., Instructor in Chemical Engi- 
neering, University of North Dakota, Grand 


WAHL, MILTON H., Director, Savannah River 
Laboratory, E. I. duPont de Nemours and 
Company, Aiken, 8S. C. 1960. 

WAINERDI, RicHarRD E., Assistant to the Dean 
and Associate Professor of Petroleum En- 
gineering, Texas Agricultural and Me- 
— College, College Station, Tex. 


baie Scott W., Dean of Petroleum Sciences 
and Engineering, The University of Tulsa, 
Tulsa, Okla. 960. 

WALLACK, Patt M., Assistant Professor of In- 
dustrial Engineering, Arizona State Uni- 
versity, Tempe, Ariz. 1960. 

WALLER, EpwIn J., Associate Professor of Civil 
Engineering, Oklahoma State University, 
Stillwater, Okla. 1960. 

WALTERS, ERNEST G., Superintendent, Train- 
ing Engineering, Western Electric Com- 
pany, New York 17, N. Y. 1960. 

WarbD, JOHN R., Assistant Professor of Engi- 
neering, Brown University, Providence 12, 


Warp, Louis R., Professor and Head of Lan- 
uages and Social Sciences, South Dakota 
and Technology, Rapid 

Donatp R., Assistant Professor 
of Civil "Engineering, Rensselaer Polytech- 
nic Institute, Troy, N. Y. 1960. 

WavucH, JoHN D., Instructor in Civil Engi- 
neering, University of South Carolina, 
Columbia, S. C. 1960. 

Wess, PuHILie E., Instructor in Engineering 
Graphics, University of Michigan, Ann 
Arbor, Mich. 1960. 

MeRwIN L., Instructor in Civil Engi- 
neering, University of Pittsburgh, Pitts- 
burgh 18, Pa. 1960. 

WEEKS, WALTER L., Professor of Electrical En- 
incertae, New Mexico State University, 

niversity Park, N. M. 1960. 

A., Instructor in Mechanies, 

United States Air Force Academy, Colo. 


1 

WEINER, Prrer D., Assistant Professor of Me- 
chanical Engineering, Texas Agricultural 
nt Mechanical College, College Station, 
eX. 


75 


WELLS, WILLIAM G., Instructor in Mechanical 
Engineering, Mississipp\ State University, 
State College, Miss. 

WEYNAND, EpMUND E., bameeae of Mechanical 

Engineering, Southern Methodist Univer- 
sity, Dallas, Tex. 960. 

WHETSTONE, WILLIAM D., Instructor in Me- 
chanical Engineering, Auburn University, 
Auburn, Ala. 

WHICHER, C., Instructor in Aero- 
nautical Engineering, Air Force Institute 

io 

WHINNERY, JOHN R., Dean of Engineering, Uni- 
versity of California, Berkeley 4, Calif. 


WHIPPLE, Royson N., President, State Univer- 
sity of New York Agricultural and Tech- 
nical Institute, Morrisville, N. Y. 1960. 

WHITE, Epwarp J., Instructor in Electrical 
Engineering, University of Virginia, Char- 
lottesville, Va. 1960. 

WHITESCARVER, CARRELL D., Instructor in Elec- 
trical Engineering, New Mexico State Uni- 
versity, Park, N. M. 1960. 

WHITMAN, WALTER G., Head of Chemical En- 
gineering, Massachusetts Institute of Tech- 

nology, Cambridge, Mass. 

WHITWER, DONALD Senior Instructor in 
Allied Arts and Sciences, Oretech Branch, 
Oregon Technical Institute, Klamath Falls, 
Ore. 1960. 

WIELAND, DENTON R., Assistant Professor of 
Petroleum Engineering, University of 
Tulsa, Tulsa, Okla. 1960. 

WILLENBROCK, F. Karu, Associate Director of 

boratories, Harvard University, Cam- 
bridge 38, Mass. 1960 

WILLIAMS, Davip T., Profe: essor of Aeronautical 
Engineering, University of Florida, Gaines- 
ville, Fla. 1960. 

WILLIAMS, RicHakp B., Instructor in Engineer- 
ing Graphics, University of Cincinnati, 
Cincinnati 21, Ohio. 1960. 

WILSON, CHARLES J., Instructor in Mechanical 
Engineering, Fenn College, Cleveland, 
Ohio. 60. 

WILson, THoMAS G., Associate Professor of 
Electrical ey Duke University, 
Durham, N. 1960. 

WisNeR, Howarp L., Associate Professor of 
Electrical Engineering, Purdue University 
Extension, 902 North Meridian Street, 
Ind. 1960. 

WoopHAaM, JOHN F., Associate Professor of 
Chemical Engineering, Southwestern Louis- 
iana te, 1960. 

Worp, ORVILLE C., Instructor in 
Drawing, Universit? of Texas, Austin, Tex. 


WRIGHT, J. RICHARD, Instructor in Mechanical 
Engineering, Tennessee Polytechnic In- 
stitute, Cookeville, Tenn. 1960. 

Wy ie, Evan B., Assistant Professor of Civil 
Engi neering, University of Denver, Denver 
10, Colo. 1960. 


tag MeETE, Instructor in Civil Engineer- 
Nees Northern University, Ada, Ohio. 


M., Instructor in Mechanics 
and Electricity, "Montana School of Mines, 
Butte, Mont. 1960. 

YOUNKIN, "LARRY M., Instructor in 
Geneva College, Beaver Falls, Pa. 1960 


ZaceL, J., President, Com: 


Corporation, 
1800 North Spaulding, 
1960. 


ieago 47, Ill. 


= 


Section Meetings 


Section Location of Meeting Dates Chairman of Section 


Allegheny April, 1961 E. R. Schatz, 
Carnegie Institute 
of Technology 


Illinois-Indiana Ill. Inst. of Tech. May 13, 1961 Peter Chiarulli, 
Ill. Inst. of Tech. 
Kansas-Nebraska Univ. of Wichita Oct. 21-22, H.L. Kipp, 
1960 Univ. of Kansas 
Michigan Michigan State U. April 22,1961 L. L. Otto, 
Mich. State Univ. 
Middle Atlantic Drexel Inst. of Tech. Dec. 3, 1960 F. L. Singer, 


New York Univ. 


Missouri-Arkansas Saint Louis Univ. April 8, 1961  V. T. Allen, 
Saint Louis Univ. 


National Capital Area Oct., 1960 Geo. H. Hickox, 
Ft. Belvoir, Va. 
New England Wentworth Inst. Oct. 15, 1960 E. F. Littleton, 
Boston, Mass. Tufts Univ. 
North Midwest Marquette Univ. Oct., 14-15, _ R. J. Kipp, 
1960 Marquette Univ. 
Ohio Ohio State Univ. April, 1961 R. S. Green, 


Ohio State Univ. 


Pacific Northwest Univ. of Washington May, 1961 H. P. Mittet, 
Univ. of Washington 


Pacific Southwest Stanford University Dec. 28-29,  R. J. Parden, 


1960 U. of Santa Clara 
Rocky Mountain University of Apr. 28-29, A. J. McGaw, 
Wyoming 1961 Univ. of Wyoming 
Southeastern Univ of Mississippi April 20-21, W. J. Seeley, 
1961 Duke Univ. 
Southwest Univ. of Tulsa Apr. 7-8, 1961 G. B. Tims, Jr., 


Lamar State College 
Upper N. Y.-Ontario University of Buffalo Oct. 21-22, CC. M. Fogel, 


1960 Univ. of Buffalo 
Mid-Winter Meetings—1961 
Cooperative Education Jan. University of Detroit 


Information: D. C. Hunt, Director of Coordination and Placement, University of 
Detroit, Detroit, Mich. 
Engineering Graphics Jan. 19-21 University of Wichita 
Information: A. C. Risser, Head, Engineering Drawing, University of Wichita, 
Wichita, Kansas 
College-Industry Conference Feb. 2-3 University of Cincinnati 
Information: C, Wandmacher, Assoc. Dean of Engineering, University of Cin- 
cinnati, Cincinnati, Ohio 
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Teaching Positions Available 


PROFESSORSHIP DEPARTMENT OF 
Earth, Space & Graphic Sciences, U. S. 
Military Academy, September 1961. 
Dept. teaches Engineering Drawing, De- 
scriptive Geometry, Graphical Mathe- 
matics, Surveying, Physical and World 
Geography, and Astronomy. Teaching 
experience and related degrees desirable, 
not essential. Address inquiries, applica- 
tions and qualifications promptly to: 
Superintendent, USMA, West Point, 
New York. 


SCIENTIFIC OFFICER—TO ASSIST 
in developing and expanding theoretical 
and experimental sponsored research in 
aerodynamics, vehicle dynamics, and re- 
lated topics on doctorate level in engi- 
neering research department of midwest- 
ern university. Non-academic, full-time- 
research position; occasional teaching 
possible by specific arrangement. Salary 
open, but generally in line with corre- 
sponding academic salaries. Write to 
51-1, JouRNAL OF ENGINEERING 
TION, University of Illinois, Urbana, II- 
linois. 


MECHANICAL ENGINEER-SPE- 
cialist in Machine Design, needed for 
two year assignment with University of 
Kentucky-International Cooperation Ad- 
ministration Contract Team at the Band- 
ung Institute of Technology, Java, In- 
donesia. Ph.D. with extensive experi- 
ence preferred, but M.A. will be con- 
sidered. Salary and rank open. Send 
biographical data with small picture to 
Coordinator of ICA Projects, Kentucky 
Research Foundation, University Station, 
Lexington, Kentucky. 


HIGHWAY MATERIALS RESEARCH 
engineer to direct expanding program. 
Salary and rank will depend on qualifi- 
cations. Advanced degree and profes- 
sional registration desirable. Write to 
G. A. Riedesel, Division of Industrial 
Research, Washington State University, 
Pullman, Washington. 


Pu.D. IN MECHANICAL ENGINEER- 
ing wanted at accredited Engineering 
School to work in graduate program. 
Research and consultation permitted. 
Salary open dependent upon ability and 
experience. Write to 51-2, JouRNAL OF 
ENGINEERING EpucaTIon, University of 
Illinois, Urbana, Illinois. 


ELECTRICAL ENGINEERING— 
Ph.D.’s or equivalent needed to imple- 
ment a doctoral program in engineering. 
Electrical fields of interest are computers, 
advanced circuit theory, advanced com- 
munications, control engineering, and 
solid-state. Liberal employment policies 
and fringe benefits, excellent opportu- 
nities for research and graduate teaching, 
tremendous potential for development in 
a highly industrialized area. Write 
Frederic P. Fischer, Chairman, Elec- 
trical Engineering Department, Univer- 
sity of Buffalo, Buffalo 14, New York. 


ASSISTANT PROFESSOR OR _IN- 
structor preferably with an interest ip gas 
dynamics to teach undergraduate courses 
in fluid mechanics and applied mechan- 
ics. Applicant will be expected to set 
up a research program in his field of in- 
terest and to contribute to the post- 
graduate instruction program. Good 
academic and research background de- 
sired, preferably with a Ph.D. Appoint- 
ment September or later depending upon 
availability. Write Head, Department 
of Mechanical Engineering, University of 
British Columbia, Vancouver 8, Canada. 


PROFESSORSHIP IN DEPARTMENT 
of Electricity, U. S. Military Academy. 
Interest and experience in undergraduate 
teaching of electrical science and nuclear 
physics. M.S. degree at least required, 
military experience and youth desirable. 
Rank of lieutenant colonel. Address ap- 
plications to Colonel E. R. Heiberg, Pro- 
fessor of Mechanics, U.S.M.A., West 
Point, N. Y., preferably prior to 15 
November. 
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ASSISTANT PROFESSOR FOR SE- 
mester starting Feb. 1961 in field of civil 
or electrical engineering to teach under- 
graduate program. Write to Chairman, 
Engr. Dept., Fresno State College, Fresno 
26, Calif. 


EXCELLENT OPPORTUNITIES 
available at San Jose State College in 
electrical and mechanical engineering be- 
ginning either February or September 
1961. Appointments at Associate Pro- 
fessor level to qualified Ph.D.’s. Located 
in San Francisco Bay Area, center of ex- 
panding research, development, and 
manufacturing activities. Contact Nor- 
man O. Gunderson, Dean of Engineer- 
ing, San Jose State College, San Jose 
14, California. 


APPLIED MATHEMATICS OR ME- 
chanics. Man wanted for teaching in 
advanced undergraduate and graduate 
programs. A new Cooperative Ph.D. 
program is being developed which is 
sponsored heavily by local industries and 
a sizable Ford grant. Ph.D. required. 
Rank and salary will depend on qualifica- 
tions. Write to R. E. Hundley, Profes- 
sor of Mechanics, University of Cincin- 
nati, Cincinnati 21, Ohio. 


OPPORTUNITIES AT OHIO COL- 
lege of Applied Science, Cincinnati, 
Ohio, for qualified men in Electrical 
Engineering Technology and Civil En- 
gineering Technology. Preference given 
to a Professioal Engineer who would like 
to teach application. These jobs are 
challenging with excellent future pos- 
sibilities. Address inquiries to Dean Ed- 
ward L. Fleckenstein, Ohio College of 
Applied Science, 1104 Walnut Street, 
Cincinnati 10, Ohio. 


MANAGEMENT ENGINEERING 
teaching and research positions at rank 
and salary appropriate with education 
and professional background. Ph.D. re- 
quired. Have active major research 
projects, and consultation is encouraged. 
Contact D. W. Karger, Professor and 
Head, Department of Management Engi- 
neering, Rensselaer Polytechnic Institute, 
Troy, N. Y. 
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KINEMATICS SPECIALIST WITH 
analytical and design interests, for re- 
search and teaching, including mech- 
anisms and advanced kinematics, assist- 
ant or associate professorship, start Feb- 
ruary or September 1961. Write Dept. 
of Machine Design, Upson Hall, Cornell 
University, Ithaca, N. Y. 


INDUSTRIAL ENGINEERING POSI. 
tion for 1960 for a man capable of and 
interested in combining teaching and re. 
search in a new and growing Industrial 
Engineering program. Research interest 
and accomplishment required. Ph.D, 
desirable but not mandatory. Apply 
Robert Eastman, Chairman, Industrial 
Engineering, University of Missouri, Co- 
lumbia, Missouri. 


ASSISTANT OR ASSOCIATE PROFES. 
sor of Mechanical Engineering with train- 
ing and interest in the areas of fluid me. 
chanics and heat transfer. Half-time 
teaching and half-time research in a rap- 
idly expanding research program with 
excellent summer employment available, 
New facilities in an established southem 
university. Ph.D. desirable but a mas- 
ter’s degree and the desire to work to- 
ward the Ph.D. will be considered. Ap- 
ply to: Professor F. T. Morse, Chairman, 
Department of Mechanical Engineering, 
University of Virginia, Charlottesville, 
Virginia. 


TEACHING POSITION-—REIN.- 
forced Concrete. The undergraduate 
course is given in French. Ability to 
initiate and develop a research program 
in that field for the graduate school, 
Civil engineering experience and ad. 
vanced degree required. Salary: $7,000 
to $10,000. Apply in French: Head, 
Department of Civil Engineering, Laval 
University, Quebec, Canada. 


TWO OPENINGS IN .MECHANICAL 
engineering for young Ph.D.’s—one in 
thermodynamics-heat transfer and one it 
design. Research opportunities. Walter 
J. Seeley, Dean, College of Engineering, 
Duke University, Durham, North Caro 
lina. 
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THE AMERICAN SOCIETY FOR ENGINEERING EDUCATION 
APPLICATION FOR INDUSTRIAL MEMBERSHIP 


Please Return This Application To: 


PROFESSOR W. LEIGHTON COLLINS, Secretary 
The American Society For Engineering Education 
University of Illinois 

Urbana, Illinois 


The Undersigned Company Desires to Become an Industrial Member of 


THE AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


and Hereby Agrees to Conform to the Requirements of Membership, if Elected. 


Mailing Addresses for JOURNAL OF ENGINEERING EDUCATION (Two Copies) 
(both copies will be sent to the membership representative unless otherwise indicated) 


POSITION 


ADDRESS 


INDUSTRIAL MEMBERSHIP DUES ARE $50 ANNUALLY. THE SOCIETY OPERATES ON A FISCAL 
YEAR, JULY 1 to JUNE 30. ORGANIZATIONS APPLYING AFTER FEBRUARY 1, WILL BE BILLED 
FOR A HALF YEAR’S DUES. 
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NAME OF 

ADDRESS 

MEMBERSHIP REPRESENTATIVE 

PERSON TO WHOM DUES NOTICE SHOULD BE MAILED : 

PERSON AUTHORIZED TO APPLY FOR MEMBERSHIP : 

Signature (Print or Type) ‘ 


Return to the Secretary, W. Leighton Collins, University of Illinois, Urbana, Ill. 
THE AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


INDIVIDUAL MEMBERSHIP APPLICATION FORM 
Date 


desires to become a member 


(Signature) 


THE AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


and hereby agrees to conform to the requirements of membership, if elected, and submi 


the following 
STATEMENT OF QUALIFICATIONS 


(Last) (First) 


(Middle) 


Title of Professional Position 


(Title) (Department) 


Name of Institution 
Address of Institution 


Academie Degrees Institutions 


Give date of birth if under 36 years of age 
Mailing Address for Journal of Engineering Education and dues notices: 


(Street, City, Postal Zone, and State) 


The dues are stated below and are payable on a fiscal year basis, starting July 1. Applicatiol 
received after February 1 pay only one-half year’s dues and receive the Journal of Engineer 
Education beginning with the March issue. 


Sponsors (Signature) (Please Print) 


( 


(Signature) (Please Print) 
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DIVISIONAL AFFILIATION 


Select from the names of the Divisions listed below a primary and secondary divisional inte 
and state your area of specialization (briefly). 


Primary divisional affiliation 


Area of specialization in primary divisional affiliation 


Secondary divisional affiliation 


DIVISIONS 

Aeronautical Engineering Engineering Economy Mechanical Engineering 
Agricultural Engineering Engineering Graphics Mach. Des., Mfg. 
Architectural Engineering English Thermo and Power 
Chemical Engineering Evening Engineering Education Mechanics 
Civil Engineering Graduate Studies Mineral Technology 

Constr., Hydr., Sanit., Soil Humanities and Social Sciences Geol., Min., Petrol., | 

Mech., Struc., Survey, Transp. Econ., Hist., Languages, Met., Cer. 
Cooperative Education Psych. (specify other) Physics : 
Educational Methods Industrial Engineering Relations with Industry 
Electrical Engineering Mathematics Technical Institute 


DUES FOR INDIVIDUAL MEMBERS 


For members over 36 years of age $9 
For members under 36 years of age $7 
The dues are adjusted each year by the General Council in accordance with the needs of 
Society. The above dues are currently in effect. By-Law IV states that the ceilings of 
shall be $10.00 for members over 36 years of age and $7.00 for members whose 36th birth 
does not oceur before July 1 (the beginning of the ASEE fiscal year). =. 
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On the riddle of rolling friction 


General Motors is pioneering research into the mystery of en- 
ergy losses in the rolling ball. With a unique measuring device 
(above), investigators have not only confirmed the hypothesis 
of how a rolling ball loses energy (Answer: elastic hysteresis) 
but have also learned where this lost energy is dissipated 
(Answer: in the interior of the material, not on the surface). 


GM’s diversification covers many fields. Automotive 
research, production engineering and manufacturing, 
electronics and astronautics are just a few. 


Thus, GM can offer men who qualify the opportunity 
to specialize or to work on vastly different projects. 
For complete information students should write to 
General Motors, Personnel Staff, Detroit 2, Michigan. 


GENERAL MOTORS 


GM positions now available in these fields for men holding Bachelor's, Master's, and Doctor's degrees: Mechanical, 
Electrical, Industrial, Metallurgical, Chemical, and Ceramic Engineering « Mathematics ¢ Industrial Design « 
Physics ¢ Chemistry ¢ Engineering Mechanics e Business Administration and Related Fields. 
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ASEE REPORTS and REPRINTS 


Order Form 


Mail to: W. Leighton Collins, Secretary 
The American Society for Engineering Education 
University of Illinois 
Urbana, Illinois 


is enclosed [] 


Payment of $ 


Please send me the publications checked: 
Send invoice with publications [] 


REPORTS 

A Survey of Research in the Nation’s Engineering Colleges, Capabilities and 

Engineering Enrollment and Faculty Requirements, 1957-67 .............. 3 
Nuclear Energy Education Reports 

No. 1. Nuclear Engineering Courses in the United States 1955 ........... 3 

No. 2. Objectives and Educational Programs in Nuclear Engineering Edu- 

Facilities and Opportunities for Graduate Study in Engineering ............. 3B 
Report on the Engineering Sciences 1956-58 
General Education in Engineering 

A report of the Humanistic-Social Research Project 
Manual of Graduate Study in Engineering, 1952 
ECRC Engineering College Research Review, 1959 (back issues $1.00) ...... 2.00 
Problems and Potentialities of the Technical Institute 
Report on Engineering Education Exchange Mission to the Soviet Union ..... 3 

REPRINTS 

An Engineer’s Library, Guide to the Profession 
Improvement of Engineering Teaching 
Report of the Committee on Recognition and Incentives for Good Teaching .. 
Report of Committee on Engineering Education after the War ............. % 


Above prices are for single copies; quantity prices upon request 


ASEE Lapel Button or Pin (check one) ...................4., 3.00 


JOUR 


is [] 


RERRR R RR 


kk & 


RRRRE 


3.00 


METAL-CUTTING 


BIBLIOGRAPHY 


. . . the most up-to-date work 
on chip producing processes 


18,000 articles, papers, books 
in English and foreign languages 
reviewed 


5,593 original articles abstracted 
for this edition 


The result of four years of re- 
search by The John Crerar Li- 
brary in Chicago 


Beautiful library edition — hard 
cover, 1,000 pages, 8%”x 11” size 


Publication date: 
JUST $20 September 15 
ORDER YOUR COPY NOW! Please 


send check, money order or com- 
pany purchase order. 


American Society of Too! and 
Manufacturing Engineers 


RESEARCH FUND 


10700 Puritan Avenue 
Detroit 38, Michigan 


BESELER 


VU-GRAPH* 


OVERHEAD TRANSPARENCY 
PROJECTOR! 


PROJECTS A HUGE BRILLIANT 
IMAGE BEHIND YOU AS YOU 
FACE YOUR CLASS 


TEACH IN A FULLY LIGHTED ROOM — to watch 
class reactions, permit note-taking 


PROJECT WHAT YOU WRITE, AS YOU WRITE IT 
— to personalize lessons, emphasize specific 
points 

PROJECT ONE TRANSPARENCY OVER ANOTHER 
—to build a complete lesson, step-by-step, 
right before your students’ eyes 


TEACH DRAMATICALLY IN ANY SUBJECT — with 

techniques as unlimited as your own imag- 

ination. ... 
In engineering, for example, you can 
teach dynamics step by step with 3 
or 4 overlaid transparencies that show 
how the magnitude and direction of 
vectors build a resultant 
orce. 


Write for complete information 
CHARLES BESELER COMPANY 
218 So. 18th Street, East Orange, New Jersey 
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1959 ECRC RESEARCH REVIEW 


For $2.00 you learn about what 


118 institutions reported on projects worth 
more than 112,000,000 dollars! 


Fill in the appropriate information and mail this sheet to: 


Secretary, ASEE 
University of Illinois 
Urbana, Illinois 


Payment with the order will be appreciated. 


Order Form 
ENGINEERING COLLEGE RESEARCH REVIEW 


Mail to: W. Leighton Collins, Secretary 
American Society for Engineering Education 
University of Illinois 
Urbana, Illinois 


Please send me .......... cop(ies) of the 1959 ENGINEERING COLLEGE 
RESEARCH REVIEW. 
Payment of $2.00 per copy is enclosed 0 
Send invoice with delivery oO 


ORIENTATION to ENGINEERING =: 
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LOOKING AHEAD AT HIS FUTURE CAREER... 


Introduction 

The Raw Materials 

The Product 

The Plan 

The Tools 

The Development 

Civil Engineering 
Mechanical Engineering 
Electrical Engineering 
Mineral Industries Engineering 
Chemical Engineering 
Industrial Engineering 
Nuclear Engineering 
Engineering Science 
Research and Development 
Engineering by Functions 
Problem Solving 

The Slide Rule 

Appendices 

-formulae for areas and volumes 
-trigonometry identities and 
physical constants 
—bibliographies 


o ENGINEERING 


t 


approx. prices: 


cloth $4.50, paper $3.00 


6 DEPT. MECHANICAL ENGINEERING 


em ARCHIE W. FUTRELL, Jr. 


oe NORTH CAROLINA STATE COLLEGE 


Review copies are available 
upon request. : 
Send for yours now! 


DEPT. C 

CHARLES E. MERRILL BOOKS, INC. 
1300 ALUM CREEK DRIVE 
COLUMBUS 16, OHIO 


ORIENTA 


Widely acclaimed 
for their 


e approach 

e scope 

e content 

e illustrations 


e format 


ENGINEERING DRAWING 


EUGENE G. PARE 
State College of Washington 
1959 500 pp. $6.95 


ENGINEERING DRAWING 


PROBLEMS 


E. V. MOCHEL 
University of Virginia 
1959 $4.95 paperbound 


... “Magnificently illustrated 
and printed but this care would 
be wasted if the content were 
not comprehensive and detailed. 
There must always be a sensible 
selection of topics and an effec- 
tive order of presentation which 
I believe Paré has achieved with 
this book. . .. The book of prob- 
lems which is keyed to it is sen- 
sibly and effectively conceived.” 
—Douglas P. Adams, MIT 


HOLT, RINEHART 
and WINSTON, Inc. 


383 Madison Ave., N. Y. 17 
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A new KIT for young engineers now available through ECPD contains the following 
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of professional development... 


popular publications: 


All of the above are furnished in A CONVENIENT KIT with envelope which may be- 


1. A PROFESSIONAL GUIDE FOR YOUNG ENGINEERS... 
A 48-page reference manual for young graduate engineers consisting of selected 
papers by William Wickenden, including the “Second Mile.” 


2. YOUR FIRST FIVE YEARS... 
A brochure outlining the complete six-point professional development program 
for young graduate engineers. 


3. SELECTED READING LIST... 
A recommended reading list including natural science, philosophy, economics and 
sociology, psychology, business and industrial management, literature (poetry, 
essays, and fiction), history, biography and travel, and fine arts. 


4. PERSONAL APPRAISAL FORM ... 
A questionnaire to aid in evaluating professional progress and in planning for 
the future. 


5. CANONS OF ETHICS... 
A statement of ethical principles in professional life, relations with the public, 
with clients and employers, and with other engineers. 


6. FAITH OF THE ENGINEER .. . 
A brief statement of the heritage and the responsibilities of the profession. 


come your professional development file. 


ENGINEERS COUNCIL FOR PROFESSIONAL DEVELOPMENT 
COMPLETE 33 West 39th Street, New York 18, N. Y. 
KIT Gentlemen: Please send me ______séFFirst Five Years Kit(s) 
for which $ is enclosed. 
$2.00 Name 
Position 
Quantity Discounts 
on Request Address 


A 1 City, Zone, State i 


ollowing 


Bell Telephone Laboratories presents ... 


TWO NEW FILMS FOR SCIENCE AND ENGINEERING EDUCATION 


Dr. John N. Shive, using torsion wave machine which he designed, demonstrates the 
behavior of waves in various mechanical, electrical, acoustical, and optical wave systems. 


Bell Laboratories now makes available two new sound motion pictures for 
college-level education. The films, “Memory Devices” and “Similarities in 
Wave Behavior,” provide another opportunity for you to share new knowledge 
with Bell Laboratories scientists. The Bell-produced films contain no adver- 
tising and are loaned without charge. 

In the film, “Similarities in Wave Behavior” (2642 minutes), Dr. J. N. Shive 
of Bell Laboratories demonstrates and discusses wave behavior using torsion 
wave machines which he designed. 

“Memory Devices” (27 minutes, color) shows storage devices used in 
computer memories and explains how binary information is stored in them. 

Send for both films or for any of the audio-visual aids previously produced 
by Bell Laboratories (see box). Write to Director of Educational Films, Dept. 
22B, Bell Telephone Laboratories, 463 West Street, New York 14, N. Y. All 
requests will receive prompt attention. 


OTHER EDUCATIONAL MATERIALS PRODUCED BY BELL LABORATORIES 


FILMS “Crystals—An Introduction,” 16 mm color, sound, 25 minutes. Intro- 
duces the subject of crystals by demonstrating the orderly arrangement of 
atoms in the crystalline state and the relation of this arrangement to the 
physical properties of the substances. 

“Brattain on Semiconductor Physics,” 16 mm, black and white, sound, 30 
minutes. Walter H. Brattain, Nobel Laureate in Physics, gives a college- 
level lecture on the physics of semiconductors with demonstrations. 
FILMSTRIPS “The Formation of Ferromagnetic Domains,” color, 132 frames, 
33 1/3 records, 45 minutes. Discusses the physical principles of domain 
formation with particular emphasis on the energies involved. Technical 
consultant, H. J. Williams. 

“Zone Melting,” color, 133 frames, 33 1/3 records, 45 minutes. New method 
of ultra-purifying solids; controlling distribution of impurities in soiids. 
RECORDS “The Science of Sound,” two 33 1/3 microgroove recordings, 90 
minutes. Using 19 separate bands, this album demonstrates and explains 
fundamentals of acoustic phenomena. 


BELL TELEPHONE LABORATORIES 


World center of communications research and development 
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McGRAW-HILL BOOKS 


MANUFACTURING PROCESSES 
By JAMES S. CAMPBELL, JR., University of California, Berkeley. Ready 
in January, 1961. 


A sophomore level text, with an emphasis on principles and theory, covering the 
important manufacturing materials and processes: heat treatment, casting 
processes, hot and cold working processes, and machinery processes. 


WATER SUPPLY AND SEWERAGE, New Fourth Edition 
By ERNEST W. STEEL, University of Texas. 688 pages, $11.00. 

A thorough revision of the leading textbook in the field, made necessary by the 
advancements in the fields of water works and sewerage works. In the presenta- 
tion of material, the same plan has been followed as in the previous editions, and 
an attempt has been made to strike the same balance between theory and prac- 
tice. Useful also as a reference for design engineers. Many new materials 
have been included in this up-to-date revision. 


THEORY AND DESIGN OF STEAM AND GAS TURBINES, 
New Fourth Printing 

By JOHN F. LEE, North Carolina State College. 502 pages, $10.75. 
A complete, fundamental treatment presenting the modern theory of turbine 


flow passage design in a manner understandable to mechanical engineers without 
a background in aerodynamics or gas dynamics. 


NOISE REDUCTION 


By LEO L. BERANEK, Massachusetts Institute of Technology. 752 pages, 
$14.50. 


The combined effort of 19 experienced engineers, this text presents the funda- 
mentals of noise reduction to engineers who are not specialists in acoustics. The 
nature of sound and its measurement, fundamentals of noise control, criteria, 
case histories, and advanced topics in the field are presented in graded complexity. 


ENGINEERING DRAWING 


By HIRAM E. GRANT, Washington University. 92 sheets plus a 32 page 
instruction booklet, $4.75. 


A general drawing problems book keyed to the principal texts in the field. 


Send for Copies on Approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street New York 36, N. Y. 
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